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INTRODUCTION

The proposed development is located at the northwest corner of Valley Spring and Corporate Centre Parkway in the
City of Riverside,

The proposed development is a Wal-Mart 195 super center located just 670 feet southwest of the existing Wal-Mart
store on a twenty (20) acre parcel that is currently owned by Transcan Development. An onsite storm drain system will
be utilized to collect all surface flows generated within the parking lot and the roof.

Currently, the existing site drains to the northwest via surface flow at an approximate grade of one (1) percent There is
an existing 427 storm drain that outlets within our proposed boundary next to the existing MWD Maintenance Building.
The proposed storm drain system includes the extension of the 427 storm drain into the public storm drain system
proposed by TransCAN Development and is shown in Hunsaker's hydrology study.

The storm drain system for the Wal-Mart Parcel consists of two onsite private storm drain systems, Line “A” and Line
“B* that will carry all surface flows to the proposed storm drain system. Both systems will consist of various size drop
inlets and catch basins. Line “A” is basically north of the Wal-Mart building within the major parking lot. Line “A”
will discharge through a Hydrodynamic Clarifier to meet City of Riversides Water Quality requirements. Line “B”
located west & south of the Wal-Mart Building also discharges through a hydrodynamic clarifier but also enters into an
underground detention storage system before discharging into an existing catch basin located in Corporate Centre Place.
Due to the building configuration, the amount of surface water was not anticipated to drain to the west. Therefore, the
underground detention system will prevent any impacts to the existing catch basin and public storm drain system which
then discharges into an existing earth channel west of TransCAN’s development.

The onsite storm drain system has utilized the following structures to handle all nuisance waters and to satisfy any
NPDES concems: :

t. Hydrodynamic Clarifiers,
2. Underground Detention Basin,
3. BMP’s (Best Management Practices) shall be utilized to conform to NPDES,

PURPOSE

The purpose of this study is to (1) calculate the developed onsite storm runoff flows (2) determine the size and location
of the storm drain facilities needed to intercept; convey and store the storm runoff flows, (3} determine the required size
of the underground detention basin and the volume of water (o be detained.



ON-SITE HYDROLOGY

Existing Conditions

Currently, the site is on dirt and grass and is undeveloped. The existing site drains via sheet flow to the south and
southwest,

Proposed Conditions

The onsite storm drain systern will collect all surface flows via a series of catch basins and drop inlets into two {2)
mainlines, Line “A” and Line “B”. All surface flows generated onsite will be detained in two on-site Detention Basina.

All hydrological and hydraulic calculations are per Riverside County Hydrology Guidelines.

Design frequency of 25-year and 100-year used for detention basin outflow storm drain system designed for a maximum
25 year peak flow.

Due to the water shed being less than 100 acres in size, the rational method was used to design the onsite storm drain
system, while the unit hydrograph method, software by Advanced Engineering Software (AES-2003), was used for a 25
and 100-year storm inflow-outflow routing for the design of the Detention Basins.

All drop inlets in a “sump-style” condition have been designed for a 25-year recurrence interval per Riverside county
requirements.

The Water Surface Pressure Gradient (WSPG) software by Woodcrest Engineering was used to calculate the onsite
storm drain system HGL.

Drainage boundaries were derived from the Precise Grading Plan contours as shown on the hydrology map, provided in
" the back pocket.

CONCLUSION

All surface runoff generated by this project will be collected via a private on-site storm drain systemn and was taken into
account in TransCAN Development Hydrology Study. Therefore, no additional impacts were created by this

development,
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.Bl;iu 0237~§~ N s B o .002;3_ .00—" l.Z;I— .TG-IW .69 —|’.033 o .Bglm .00 !;E?E
1615,297g 1560.7113 1,223| 1561.933§ 11.93§ 4.41 .30§ 1562,23 ! .00 | 1.1¢ | 2,95 l 3.000 ! OOO‘ 00 ! 1 .G
.GO;%- .023?wzw w s s " .ﬂozéiw .Go-l_ 1.2£l- Sin%“ 69 v'-.013 o 05;‘ .00 ‘;IPE
1615.902E l560.725% 1,180% 1561.905i 11.93I 4.62 .33I 1562.24 | .00 ! 1.10 % 2.93 ! 3.000 E .OOGI .00 ! 1 iy
.21;‘* .OZS?Ml‘ o o o T .003;I“ .00_iw l.lg[* .87—]~ .69 Hl—.013 o .Oélq .a0 l;lPE



FILE: (4017a00.WSW W3 PGW - CIVILDESIGN Version 14.06

Program Package Serial Number; 1717
WATER SURFACE PROFILE LISTING Date: 6- &-2005 Time: 1: 6: 2

PAGE &

Wal-Mart 18%9-01
City of Riverside
QLOO0 = 31.127 CFS

*t**%******i***i*******'lrt****QIr*i‘******ki‘*'I"i‘!‘i‘lri'i‘******ii********i**********i****i‘**’i’f*****i‘lktiti***ti***’b&i’iit**i*ki***** AR EE R RN

I Invert | Depth | Water | Q t Vel vel | Energy | Buper |Critical|Flow Top|Height/|Base Wt| |No Wth

Station | Elev I {FT) | Elev i (CES) | (FPS) Head | Grd.gl.! ©Elev | Depth | Width |Dia.~FTlor I.D.! ZL |Prs/Pip
i e B == -l- =i B == “i= -l- it el -f- -1

L/Elem [Ch Slope | H | | SF Avel| EF |58 DpthiFfroude HlNorm Dp | "H" ¥-Fallif 2R |Type Ch

**'ﬁ‘ki\i"ﬂ**1*********%*******!%
|

i i

**it**i**‘*&*i‘*****l***i***i****i**!**t**’t**i‘*i&i**ﬁI******i*!‘*******Q'**k**"r*

! ! | | ! i !

H
pRAG IS [ R dhkE | AR AR
!

1616.120 1560.730 1.160 1561.890 11,93 4,73 .35 1562.24 .00 1.10 2,92 3.000 .aooi .00 % 1.0
JURCT srél- . 0800 w o s s B N s 1.1g|~ .90-1— T .313_!— .ogl_ .00 l;zpz
1619.12(}5 1561.9003 .850g 1561.850| 9.":'6l 5,93 .55] 1562.40 ! .00 E .99 ! 2,70 ! 3.000 i .ooe! .00 l 1.0
150.13;i~ .eo7em§m o " I o .0075;- 1.05—l’ .s;|- 1.34”iw .85 WI".013 o .ogim .00 igrpﬁ
1769.256l 1562.049' .Bsc;l 1562.898§ 9.75% 5,93 .ssI 1563.44 i .00 ! .29 | 2.70 % 3,000 l .caoE .00 ! 1.0
51.?551_ .0070m£m B o B " .oonI— .3a*|“ .a;in 1.34“!— .85 _‘—.013 B .05'— .00 ‘;1?5
aazz.ozoi 1562.413i .azvl 1553.237! 9.75i 6.16 .59E 1563.83 | .07 ! .99 ! 2.68 % 3.000 | .ooof .00 ! PO
s.vv%l- .oeazwiw s s B B .007;'~ ,05-2— .95'” 1'41-,_ .82 “l“.013 " .cgl_ .00 lgxpa
182?.787E 1562.465E .szol 1563.296‘ 9.7el .12 .ss! 1563,88 ! .07 ! .99 i 2.68 ‘ 3.000 % .ooeI .00 ! .0
24.195'_ .OGQEM|m " w o " ,30751- .17m!_ .séim 1.40_2— .82 -l—.Gl3 o .061- .00 Egrpz
1851.978; 1562.6533 .859% 1563.522| 9.76] 5,84 .sst 1564.05 | .06 3 .99 ! 2.71 ! 3.000 ! .ooat .00 ! 1 .0
a.szggm *soaz-in s s h o .ooe;l_ ‘06-‘, .951" 1.31*5‘ B2 -‘—.013 o .05!‘ .00 |;1pm
1861.6661 1562.?42! .889! 1563.630| 9.76! 5.57 .esi 1564,11 ! .06 | .99 ! 2.74 ! 3,000 i .ﬂoei .00 ; 1 .0
4.71;|" .ooez-i— " o o o .oasgl- ‘03—%_ .9;Iw 1.23‘i— .82 —I—.013 " .061” .00 E;zpz
3865.320i 1562.780§ .920i 1563.700| 9.76‘ 5.31 .44I 1564.14 | .00 % .99 ! 2,77 E 3.000 ! .oeoi .00 l 1.0
18.54;Em .0051*!” o o o - .ooszlw .agnid .95I— 1.15~|~ .92 ”!-.013 s .05‘- .00 !;xpz
1884.867I 1562.575I .921' 1563.796! 9,76i 5.30 .q4§ 1564.,23 ! .00 ! .99 ! 2.71 ! 3.000 % .aoo! .00 ! 1.0
-y -1 -1~ -i= -1~ -t- - -1~ “f= -f- -i- -1~ - [~
21.750 .0051



FILE: 04017a00 .W8W W3 PGW -~ CIVILDESIGN Version 14.06

Program Package Serial Number: 1717
WATER SURFACE PROFILE LISTING Date: 6- 6-2005 Time:

PAGE 7
1: 6: 2
Wal-Mart 1BG9-01
City of Riverside
Q100 = 31,12 CFS

**it*'t**kii'!ri-**de1—****i**&ﬁ**&***t*****i\&l‘**i#**************t*ii*l**&******Q*****&***i***********‘!i’*****‘ii*iiiQi*fiit*i*&*** AR R RSN S
I Invert | Depth | Water | Q | vel Vel | Energy | Super [CriticallFlow Top|Height/!Base Wt} {No Wth

Station | Elev } {FT} I Elev I (CF8)Y | (¥P3) Head | Gzd.El.{ Elev | Depth | Width {pia.-FTlor I.,D.,{ 2L IPrs/Pip
-i- -1- e -f -1- -i- -

{ SF Ave| Hy |55 DpthifFroude N|NWerm Dp | "N" | X-Fall] &R

- - -

L/Elem {Ch Slope | | |

- -i- - -1~ -1-

H |Type Ch
**+§*ﬁ*+*I*****yﬁ**l;.**«ytﬁ'*****4¢*¢;+.*******|**a«***l*****«4t,****fi**l*******i***,***f[****,***,¢*4+.,f|*f*.iﬁ.i,**** [rrmr s
| | | } { } | | { | ! | |
1906,.617 1562,9887 -953  1563.940 9.76 5.0% .40 1564.34 .00 .99 2.79 3.000 . 000 .00 1 .0
2.60%5m ‘0051-§~ B o B B .09451’ .Olwlu .9;‘- 1.07—1— .92 ”!“.013 " .Oé!“ .00 !;I?E
1999.220E 1563.0{)0E .988§ 1563.988| 9.76| 4.81 .BSI 1564.35 ; . 0f ! .89 ! 2.82 f 3.000 ’ _GOO; .0o i 1 ]
aJuneTr ST;I- <1600 - " - o o .Ongl— .Olpl_ .99”;“ .00 s —i—.013 " .051— iy ‘;IPE
1912.228I 1563.306[ 1.204‘ 1564.504i 4.76i 1.79 .GSi 1564,55 ! .00 ! .68 | 2.94 ! 3.060 } .QOG' s] ! 1 .0
8.2451~ .OOGO_i- s o ot o .000;5— .00—1— 1.2;l” .33_€_ .00 -i_.GlB " .0617 .00 i;IPE
192@.469i 1563.309| l.ZGHI 1564.SOBI 4.76‘ 1.79 ,05' 1564.56 ! .00 ! .68 ! 2,94 | 3.000 ! .Oﬁﬂl Nl ] i .0
JUNCT ST&I~ L2000 o o " o o s T 1.2;1“ A33—i_ " .013-$~ .oélw .40 I;IPE
1923.460i 1563.900i .626% 1564.526| 4.02l 3.76 .22' 1564.75 i GO ! 63 | 2,44 % 3.000 l {}00E 00 | 1 .0
.49%5— —.Dﬁ21-1— B h o o .003;1— .OO*I" GEE“ 1 GO—I— .00 o 013 o 05%" 0c ';iPE
1923.952l 1563.8995 .657‘ 1564,5563 4.022 3.51 .19E 1564.7% ! .00 ! .63 % 2.48 ! 3.000 i .GODl .00 } 1 0
1.59;§— -.0021~E— A T o s .003;‘“ .UG_¥_ .6;!— -91'|“ il ~§‘.613 B .QBE— 00 i;EPE
1925.547l i563.896| .690| 1564‘586I 4.02I 3.27 .171 1564.75 | .00 % .63 | 2,53 ! 3.000 ! .OGOI .00 ! 1 .0
2.849I -.ODZl”I— o o a o .002;%— ) .Gl—‘— .6;|~ .83_%_ 00 “!“.013 B .Oé'— .00 i;I?E
1928.397E 1563.890£ .72Sl 1564.614E 4.G2| 3.05 .1é| 1564.76 | .00 ! .63 ! 2,57 | 3,000 ! .000§ .00 ! 1 L0
4.2455_ w‘DOZI-‘— T " ol " .OGZE‘H .Ol—i— .753* ‘?§-|~ .00 -%-.013 o .Osin .00 I;IPE
1932.639l 1563.880! .‘?61I 1564.642! 4.02! 2.85 .13} 1564.77 ‘ .00 ! .63 ! 2.61 l 3.600 | .009l .00 ! 1 0
-i- -{= -l ~1- - -1- == 1= == fe ~i= ~i- e f-
5,761 -, Q021



FILE: 04017a00,WsW WS PGW- CIVILDESIGN Versiocn 14.06

PAGE 8
Program Package Serial Number: 1717
WATER SURFACE PROFILE LISTING . Date: 6- €6-2008 Time: 1: 6: 2
Wal-Mart 1899-01

City of Riverside

Q100 = 31,12 CFs
*ki**'i"ﬂ**#**f*****1‘*******i*****’*******i&****ii***i‘**i*f*******i*ifﬁ*****i"k*i'!*i*****‘********1’****i*tiii********i****ﬁi*Q ok ok ok ok kW W
t Invert | Depth | Water | Q | Vel Vel | Energy | Super iCritical|Flew Top|Height/|Base Wt| |No Wth
Station | Elev 8Ty | Elew I (CF8) | ({FPS} Head | Grd.ERl.| Elev { Depth | Width |Dia.-FTler I.D.{ ZL |Prs/Pip

..i_.

el S A e =i ~t= - “i- et S i i el e -1
L/Elem |Ch Sicpe | |

i SF Avel] HF |36 DpthiFroude NiNorm Pp | "H" | X-Fall} ZR iType Ch
w**,*fii*l,*w*+***.|aﬁ«*****’***.*****;*a*,e****t*¢**,~*|*******!.********I**ig***‘.*****««{i*******i*******l***«**tt**.*, prar A
| | i ! ! | ! | | | | i f
1938.400 1563,868 799 1564.667 4,02 2.68 .11 1564.78 .00 .63 2.85% 3.000 L0400 eld] 1 .0
?.38;3” *.0021~%— B e o B .Oﬁlzlﬂ .Olii— .86%“ .62“‘“ .00 -I-.OIB " .Ggl" 00 ‘;I?E
1945.?87i 1563.852E .839| 1564.692l 4.02I 2.48 .iOi 1564.79 , .00 | .63 | 2.69 ! 3.000 ! .OO(}I .00 ! 1 .0
& lO;lw —.6921—‘_ o B s " OOIIE‘ Dl—l— .8;,_ .STFEM ot o 013 " 06;— 00 ¥;I?E
1954.887| 1563.9335 ‘Bﬁll 1564.714E é.Ozi 2.32 .OBl 1564.,80 % .00 ! .63 | 2.73 E 3.00¢ ! . .GGOE .00 | i .0
19.88;E— —.8021~E“ o s s - .OOO;I_ .01MI* .ng_ .51—!_ .00 -I“.013 N .Gé‘— .00 I;I?E
1965.771| 2563.8101 .925! }564.73Sl 4.02I 2.17 .07§ 1564.81 ! 00 ‘ .63 ! 2,77 ! 3.000 ! ,DOO! .00 % 1 ]
12.71;l- —.0621m" T A B s .OQD&ln '01"$” .QEI‘ .47—|— .00 d¥-.013 - ‘951“ .80 E;IPE
1978.490g 1563.783i .9'?1i 1564.754| 4.02l 2.03 .06‘ 1564.82 % .00 ; B3 ! 2.81 ! 3,000 ! .OBOi .00 ! i 0
1@,58;!— —.GﬂZlAE- T oI o o .OOGEE* .Olﬂl‘ ,9;i— .43’iw .00 “|~.013 B .06[— .00 I;IPE
1993.D79I 1563L751! 1,020| 1564.771% 4.02i 1.80 .OGI 1564.83 ! .00 ! .63 ! 2.84 | 3.000 | .GOOa .60 ! 1 0
16.48;}— -.0021—E- T o " T .000;‘* .Ol—i_ 1.051- .39ml~ .40 —g-.033 " .Gggn G0 I;IPE
20@9.564E 1563,716i 1.071i 1564.787' 4.02I 1.7 .OSI 1564,84 ! .00 ! .63 ! 2.87 | 3,000 | .OD{)l Qo ! 1 O
i8 39;1” - 0621w|“ s e " o .GOG;i— .Gl—l— 1.0;1“ .35—%— .00 “)".013 B ,Oéi— .00 %;IPE
2627‘962! 1563,67?§ 1.124l 1564.802E 4.02| 1.66 .041 1564.84 i .00 ! .63 ! 2.90 | 3.000 ! .000% .00 ! 1 .0
20 32;§- - GO21~E_ B o o B .OGO;'M .OI-E— 1.1;i” .BZM1“ .00 -%—.613 o .OSEW L 00 l;EPE
2049.286E 1563.634' 1.181‘ ESSG.qul 4.02| 1.%6 .04! 1564.85 | .00 ! .63 | 2.93 | 3.000 ! .nea| .00 ! 1 L0
=i -1- -1~ A - -i- -i- -1- g -f- - e -l- -
1.704 ~-.0021



FILE: 04017a00,wWsW WS P GW - CIVILDESIGN Version 14.06

Program Package Serial Number: 1717
WATER SUREFACE PROFILE LISTING Date: 6~ ©6-~2005 Time: 1: 6: 2

PAGE 9

Wal-Mart 18%9-01
City of Riverside
Q1006 = 31.12 CFs

****W*****ii'***'t***#********'k**i‘iri*i********i****i**i*‘i\l‘***i’*i**i’i****t***i*****ir****i'**i****i‘i*1’*****i*******'**f*ﬁ***f** ddek ok ko R

I Invert | Depth | Water | Q i Vel Vel | Energy | Super iCriticaliFlow ToplHeight/[Base Wt| iNo Wth

Station | Elewv I{FTY  t Elev i (C¥s)y | (FPS) Head | Grd.El.| FElev | Depth | Width |{Dia.~FTlor I.D.| ZL |Pzs/Pip

LfElem -Eéh Slope—i— “§~ -:* Mzh _i—SF Av;§— HE _iga Ept;!;reude ;i;orm Dp”;” R -§”X~Fai;:_ 4R ‘:Type Ch

R e e R R e I R R B R R L e e L N PR T T

2049.999| 1563.630I 1.185l 1564.8}.5g 4.@2% 1.55 .Géi 1564.85 ! .00 | .63 | 2.93 | 3.000 ! .000i 00 % 1 L0
JUNCT ETgiv L1560 B " B B s .DOO;I— .GUM!w 1'19“" .29 T MI'.013 T .D;l~ .00 1;195

2[}51.990l 1563.930i ,aesi 1564.836l 2.26l 1.26 .02| 1564.86 ! .0{)'i .47 1 2.7% 1 3.00¢C ! .{]00l L80 | 1 .G
55;‘~ .0511_'- o B " o .GOG;%— .00-‘- .9;|— .27_|_ .26 —l_.013 " .G;i_ L0 i;EPE

2852.5455 1563.358i .875i 1564.833| 2,26s 1,32 .03l 1564 .86 i .00 ! .87 E 2.73 ! 3,000 ; .OOD‘ .00 ! 1 at
52;E— .0511‘i” B " T " .OGQ;HF .OO—IW .Bgi“ .29W’" .26 WEM.ORB B .Oaiw .00 ;;IPE

|

2053‘0?2‘ 1563.985‘ .846' 1564,8312 2.262 1.38 .03i 1564.86 ! .00 | .47 % 2.70 l 3.000 ! .OGO| .00 | 1 ]
.5061m .0511”¥u o " s " .OGOEiF .OGMEm .S;I‘ .31‘|‘ .26 ‘;—.013 s .05!“ .00 !;IPE

2053.§7Ei 1564.011‘ .81“?l 1564.828l 2.26| 1.45 .03i 1564.86 l .00 % .47 : z.67 ! 3.000 I .DGOf ] § 1 -0
.47;3 '0511“3" " T B o ‘000;|“ .DG—I_ .8;‘— .33‘i‘ 26 o 013 " Oé“ .00 ‘;IPE

2@5ﬂ.647£ 1564.035E .790E 1564.825‘ 2.26‘ 1.82 .04‘ 1564.86 ! .00 ; .47 l 2,64 | 3.000 | .E}OOi 00 ! 1 .0
212‘- 0511—‘_ " o o o .ooe;;_ .ao"m .7;‘ .36_|— .26 —l_.cm B .ot-)i_ N E;ws

2954.259l 1564.046l ."?64I 1564.809i 2.26E 1.59 .G4l 1564.85 ! .00 , .47 | 2.6l } 3.600 ! .0(}{)l .00 ! 1 L0

HYDRAULI;%EUM? " B s " s " o - s " s B "
i i { i f | | } i ! I } }

2054.,253  1%64.046 .256  1564,302 2.26 T.74 .93 1365.23 .00 .47 1.68 3.00¢C .CG00 GO i .0
}DT.BSBl- .OSEI_IM h N T o .Uslif— 5.52‘|” '2;‘“ 3.27_5— .26 —l-.013 h ‘055- .Go l;EPE

2162.2571 1369.5621 .256; lSGQ.SiBi 2.26I 7.4 .93l 1570.75 i LG ! .47 E 1.68 ! 3,080 i .OOD‘ .00 ! 1 WG

- -1 | - -

23.1186 G311 L8500 1.15 .26 3.27 .26 J013 .90 G0 PIPE



FrLk: G4017a00.WswW

WS PGW~ CIVILDESIGN Version 14,08
Frogram Package Serial Number: 1717

WATER SURFACE PROFILE LISTING

PAGE 10

Date: 6~ 6~2005 Time: 1: 6: 2
Wal-Mart 189%-01

City of Riverside
Q100 = 31.12 CFS

#*****'ﬁi**‘**‘t**f**i’*‘k*‘i‘*****'ﬂ'i*****k*ﬁ*******!‘l“l‘&'{*i‘i’***i’*t'k***i'h*******i******it*******ii*iii***1****

Depth |

i Invert |

ek kkhk ek kkhh kA d kv k ok kNhk kR E

Water | Q t Vel Vel | Energy | Super |CriticalifFlow TopiHBelght/!Base Wt| |No Wth
Stavion | Elev | {FT) {  Elew | (CF8) | (FP3) Head | Grd.El.} Elev | pDepth | Width |pia.-FTior I.D.1 ZL [Prs/Pip
L/Elem _1;h szopemgm “i“ ":- “:' _i_SF Av;;_ HF m:;E Dpt;i;roude é:;oxm Dp_j_ TN “iMX—FaiIE_ ZR _tTYPE Ch

D e T R T L LS R AL LA R A AR A bbb A b Al I diohob Rl
2185.373' 15?6'743[ .259i 15?1.002{ 2.26i 7.62 .90l 1571.90 t .00 ! .47 ! 1.69 ! 3.000 ! .DGO% .C0 ! 1 .0

13-7221_ .0511“E“ T s B h .04531_ .63»‘w .2;|‘ 3.20_!~ 26 ”‘—.013 s .0;“ .00 ‘;I?E
2199.095i 1571.444I .268[ 1571 711§ 2.26i 7.27 .82l 1572.53 % .00 ! .47 ‘ 1.71 % 3.000 l GOO§ .00 i 1 .0

S.B?@iw .QSll‘E_ N T o T .039;i~ .23—‘_ .Z;i_ 3.OGW!F 26 -‘-,013 B .0;'- .90 1;I?E
2204.974‘ 1571.744{ .2?6i 1572.020i 2.26i 6.93 .75l 1572.77 ! .00 ; 47 " 1.74 ! 3.0600 ! OGOE .06 1 1 W0

3.69;1_ .9511_E_ o o " s .G34;f, .13’I‘ .2;‘_ 2.82”¥— .26 -!—.613 T .06!‘ .00 !;IPE
220@.579! 1571.928j .286! 1572.21&I 2.26l 6,61 ,68! 1572.89 ! D0 ! .47 ! 1.76 ! 3,000 ! .000' .Qo 1 1 N

2.52;i” .Gﬁll—i— s B " o .030;l— .OB”%“ .2;1— 2.64-|‘ .26 "*”.013 o .G;iw 00 i;IPE
Z2ll.$99% 1572.057E 295E 1572 352' 2,26l .30 62i 1572.97 ‘ .00 | .47 | 1.79 ! 3.0G0 i .{JODl Rils} ! 1 e

1‘883! .0511“5” B B B s .026;1‘ .OS_E- .Z;i_ Z.Qﬁﬁ‘* .26 _E—.013 T .G;iw .00 I;IPE
22}2,982i 1572.153i 305l 1572.4571 2.26¥ 6,01 ‘SGE 1573.02 ! L GO ! .47 i 1.81 ! 3.000 ! GOD% 6o ! 1 .0

1.%59} .0511—3_ o B e o .O23Ii- .03—]~ .35E_ 2.32-|— .26 “|".013 " 0;]* .00 l;i?E
2214.4425 1572.227‘ .315‘ 1572.542! 2.26% 5.73 .Sii 1573.08 ! .00 | 47 | 1.84 ! 3.000 i Gﬂol .09 i i .0

'1.3.61g .0511‘1’ T o o o OZOEI— .Qz_l— .3;i- 2.1B“|” .26 —H_.013 B .05‘” .00 t;IPE
2215.6%3g 1572.287| .325! 15?2.612t 2.26E 5.46 .46i 1573.07 ! G0 | 47 ! 1.87 ! 3.000 t 0005 [11¢] % 1 0

.937E L0511 ﬁ B " B o .QITEI_ .GZ‘I_ .3;5— 2.04—|w .26 "i"'013 B D;IM .00 |;IPﬁ
2216.640i 1572.3351 .336‘ 1572.6705 2.26E 5.21 .42i 1573.08 i .00 ! .47 ! 1.89 | 3.000 ! ,QGO! .00 % 1 Y]
L1537 L0511 ! ! o T 01525“ .Glm‘m .321— 1.91_!— .26 ~I*.013 h .G;l_ LG0 |;I?E



FILE: (04017a00.wWsW

R R R R R R R R E R R R A R e N T RS R R R A R L R R RS R AL b
Water
Elev

i Invert
Station {  EBlev i
L/Blem -i;h Sloge—:_
KR EAR R A E KRR AT AR AR REE |
2217,29?E 1572.373! !
,6l;l” .0511‘!—
2217.915E 1572.405E
.50azw .0511-5—
2218,415i 1572.43&1
.4921_ .0511-1-
2218.818l i572.451i
‘31;1— .GBlluiw
2219<136! 1372.467!
.24;|- 0511—]"
| }
2219.382 1572.480
.185|~ .OSRIWlW
2219.563ﬁ 1572.489i
.lzélw .O5ll—§—
2219,685E 1572.‘395E
.97;!m 0511-5-
2219.756i 1572.49§‘
'9241* .ﬁSllﬁEn

Wal-Mart 189%-01

WS PGW - CIVILDESIGN Version 14.06
Program Fackage Serial Number: 1717

WATER SURFACE PROFILE LISTING

City of Riverside
QLOO = 31.12 CFS

bepth |
(FT} |
_1_

[
|
-I_
§

|

.347 1572,720
- -f=
I !
L 359 1%72.763
_.l~ _i_
i i
L3780 1572.,801
-1= ~-
|
L3883 1572.833
—f -
! i
.395% 1572.862
- -~
:
L4048 1572.8688
ol e
| i
.422  1572.911
_I_ _%_
| |
L436 1372.931
-]- -1=
| i
L4510 1572.850

_i_

Q |
(CEs) |
-1-

i

|
2.26

2.26

Pa

te: 6

- §-2003

PAGE

Time: 1: 6:

1%

2

ﬁi**ii**ti******i**i****f**&**#Wi*** LR R R B E S 4

Vel vel | Energy | Super |CriticaliFlow Top|Height/|Base Wi| INo Wth
{FPS} Head | Grd.Ei.j Elev | Depth | Width iPia.~FTier I.D.| 2L |Prs/Pip
“luSF Av;i_ HF —:;E Dpt;i;roude ;igarm Dp“i- "R utux—Falltﬂ iR “%?ype Ch
B L T T e A R L LR R P LT R L bbb R bl R iehll kel
4.96 .38| 1573.10 ! .0C ; .47 ’ 1.92 ! 3.000 l .000i .00 | 1 .0
o .013;i— .OEWIF .3;‘_ 1;80“i” .28 —“.013 " .OB‘M .00 ‘;EPE
4,73 .BSI 1573.11 ! OG i .47 ‘ 1.95 % 3.000 I .(}OOi ,GO ! 1 L0
o .onjzi_ (oz—l_ 3;‘“ 1.53—;— .26 “‘—.013 T ogl- .00 ll:ng
4.51 .BZI 1573.12 | ac ! .47 l 1.97 % 3.000 l GOO% oo ! 1 .G
B 010;’“ .OG—i_ .3;I— I.SE_E- .26 o 013 o .O;’w .00 ‘;I?E
4,30 .29i 1573.12 ' a0 i .47 ! 2.00 ! 3.000 ! DGOE oo ! 3 .0
s ODB;lM .CO—i— 3;!— 1.4871_ .28 —id.013 T .061“ [y a-E-’lPE‘.
4,10 .26i 1573.12 ! .00 | .47 | 2.03 ‘ 3.000 ! ODGl Y ! i W0
o 007;i“ .oowl_ 4;%* 1.39~‘_ .26 ~%“.013 o .Oaiw .60 t;IPE
3.81 .ZQI 1573.13 i 090 ! V47 % 2.086 ! 3,000 l .000| 00 ! 1 0
T .GOG;i“ .GO—‘_ 4;i" 3.30—|_ .26 Wi”.013 o .O;EM .00 l;IPE
3.73 .22‘ 1573.13 ! 0o l 47 | 2.09 | 3.000 | 000; .00 1 1 0
o .GOS;]” .GO_I- .4;1‘ 1.22_3* .26 -’“.013 " .BSI‘ .0G I;ipﬁ
3.56 .20' 1573.13 ! o0 i 47 ! 2.12 l 3,000 ! GOOI .e0 | 1 .0
" DOS;E— .DG”!_ .4;‘— 1.14~%‘ .26 —l—.OlB B .Oél_ .00 ‘;IPE
3.39 .18! 1873.13 | o ! .47 ! 2.14 % 3.000 I GGO% G0 i i .0
B 004;" .00“3” 4;!— 1.07_I‘ .26 PI“.ﬂlB o .Oélw .00 I;I?E



TILE: 04017a00.WswW WS35 PGW - CIVILDESIGH Version 14.06 PAGE 12
Program Package Serial Kumber: 1717

WATER SURFACE PROFILE LISTING
Wal-Mart 1898-01

City of Riverside
Q100 = 31,12 CFS

R R R g S L R R E k Lk d E L L L T I I T
I Invert |

Dapth | Water | Q | Vel

pate: 6~ 6-~2005 Time:; 1: 6: 2

) Vel | Energy | Super (Critical|Flow Top|Helght/|[Base Wt} |No Wth
Station ; Elev | (FT) | Elev | (CFS} | (FPS) Bead | OGrd.El.| Elev | Depth | Width |Dia.-FTior I.D.| 2L |Prs/Pip
1= - -i- f- -i- -t |- -y -i- -|- -1- -i- -tm -

L/Elem |Ch Slope | i i | SF Ave| HF  {SE DpthlFroude W|Norm Dp § "N" | X~-Falli{ ZR |Type Ch
****tw***i*t**t*i**!*tt***‘hi‘|i§*ﬁ*****!**t***ii*l*i**&**%*#***&*l*********i*******%*i**i‘k**l**'k*****ii—******‘ifi*iﬁ*it*(#* i*t*h’t*i‘t
! | H | | | | { | | | I !
2219.780i 1572.500 L467  1872.967 2.26 3.22 .16 1573.13 .00 .47 2.18 3,000 o000 .00 1 L0

-i- -i- -i~ -1- -i-

-l -i= 1= “y=

“le o -1- “je -1~ I



LINE B



FILE: 04017Th00,WsW WS PGW - CIVILDESIGN Version 14.06

Program Package Serial Bumber: 1717
WATER SURFACE PROFILE LISTING Date: 6- 7-2005% Time: 3:12: 4

PAGE 3

Wal~Mart 1899-01
City of Riverside
Q100 = Z0.55 CFS

R R N R I I I I I I O O T T e ey s a2 e R PR AT S S R ES SR 2R R A2 AR S R A LA LR LS A AR RIS L R R R ER S

{ Invert | Depth | Water | Q I Vel Vel { Energy | Super iCriticali{Flow ToplHeight/{Base Wt| iNo Wtﬁ
Station | Elev | {FT) | Blev { {CFs} v {FPS) Bead { Grd.BEl.| Elev | Depth | Width {Dia.-FTlor 1.D.1 ZL  |Prs/Pip

- -] -] v wp -~ - -1~ - -1- -] -i- -~ -1
L/Elem ICh Slope | i |

SF Avel HF {SE Dpth|Froude Nivorm Dp §{ "N" | X-Fall} ZR {Type Ch
T B T I T I T T R R R R R L SR AA SR AR EES bl Ak i
103@.0@0% 1555.00@E .778‘ 1555.778| 20.55! 14.13 3.10% 1558.88 ! Mils) ! 1.46 i 2,63 ! 3.000 i .OOG! .00 ! 1 .0
1,5?é!- .11@3%w o o h o .oqz%l- .ov—i_ .vglw 3.35-1— .62 —%w.013 o .QBEM .00 29195
10@1.576E 1555,174i .7881 1555.962l 20.55! 13.86 2.98% 1558.95 ! 00 ! 1.46 % 2.64 ! 3.000 1 .QOO‘ .00 ! 1 .G
3.@26|W .1193_l— h o h T .OBS;I“ .13_E- .T;i— 3.26-‘* .62 —i‘.013 " .Gég_ .06 E;EPE
10&4.995i 1555.5511 ,816‘ 1556.367{ 20.55% 13.22 Z,VRE 1559.08 ! .00 ! 1.46 ! 2.67 ! 3.000 % ‘OOOI .00 | 1 .0
2.86;;- .1103“1“ " o o o .03411_ .lO-I_ .B;i— B.GSWI“ .62 —i-.013 o .055- .00 E;IPE
100?.869i 1555.867l .8441 1556.711; 20.55¥ 12.60 2.4?I 1559,18 ; L G0 ! 1.46 | 2.70 | 3.000C | .000! , 60 | 1 0
2‘&2;%_ .11@3M%M o s o o .029;;_ .07—8- .Bzi‘ 2.36~!m .62 —i_.013 B .GQF- .G lPIPE
_101Q‘282| 1556.134t .873‘ 1557.0082 2(}.55i 12.02 2.241 1559.25 % .00 ! 1.46 | 2.73 ! 3,000 ! .DOOi Ny 1 1 .0
2.0551‘ .1103WEW o w " " .02611& .osw" .S;I- 2.65_!— .62 ”‘“.013 o ‘0;'— .00 |;IPE
1032.3411 1556.361I .904! 1557.265¥ 2(}.55i 11.46 2.04‘ 1559,3¢C ! .00 | 1.46 | 2.75 i 3.90¢C | .DOO% GO % 1 .0
1.75;1_ .1103ME- o " T B .622;!- .04W|” .96'— 2.50-%- .62 w'*.013 " .Oé‘- .00 !;IPE
101&.0981 1556.555i .§35! 1557.490i 20.55l 1G.9%2 1.85i 1559.34 ! 00 ! 1.46 ! z2.78 ! 3.000 ! .0{}0E .00 E 1 .0
1-59;§_ .1103“5“ T B B T .GZOBE— .OB‘I“ .92'” 2.34_E_ .62 -I-.Gl3 s .Oaiu .00 §;IPE
lQlB.ﬁODl 1556.7215 .9685 1557.689i 20.55‘ 10.42 1.69l 1559.37 ! .00 ! 1.46 | 2,81 i 3.000 ! .Oﬁﬂﬁ 0o ! 1 .0
1-28?w ‘}103-E— *I~ h s " .Gl?gg_ .DZM!W .Q;i— 2.19_i— .62 —l_.OIB s .Oé|~ .00 !;IPE
1016,882' 1556.862' 1.002! 1557.865i 20.55‘ .93 1.53| 1558.40 | .00 | 1.4% ! 2.83 ! 3.000 ! .OGOi .00 ! 1 .0
R -i- B il =i -~ -~ -i- i~ ] = i b i-
1.0093 L1103

L0154 .02 1.00 2,05 .62 013 .00 .00 BIPE




FILE: 04017D0D0.WSHW WS PGW- CIVILDESIGN Version 14.06

Program Package Serial Number: 1717
WATER SURFACE PROFILE LISTING

PAGE 2

Date: 6~ 7-200% Time: 3:12: 4
Wal-Mart 1839801
City of Riverside

Q100 = 20,55 CFS

L e R R L R R e e e R R R S RS TS TS TR E AL A SR RS AR AR AR LA

| Invert |

Depth | Water | Q I Vel vel | Energy | Super [CriticallFlow ToplHeight/|Base Wt| [Ho Wth
Statien | Elev | (FF) | Elev | (CFS) | (FPS) Head | Grd.El.}! Elev | Depth 1§ Width |Dia.-FTlor I.D.| &L |Prs/Pip
L/Elem -igh Slopené_ ﬁi- *:” “:“ “EHSF Av;:“ BT ”EEE Eptgi;roude giéorm Dpwg- "N ﬁi’waalii‘ ZR w;Type <h
R B B B R LT L L LT T T T T S B L T T L R e R R T T ey
1017.974l 1556.983I l.OBEl 1558.021i 20.55E 9.47 1.39i 1559.41 ‘ 0o ! 1.46 ? 2.85 ! 3.000 i .oooI .00 l 1.0
.92;1_ .11@3WEw o T " w .013;1_ .01—5— 1.021* 1’91,;, .62 B 013 B .08!” .00 1;195
1ﬂ18(899l 1557.&85I 1.975f 1558.160; 20.55i 9.03 1.27¥ 1559.43 ! oo‘l 1.46 | 2.88 ! 3.000 | 000i .00 | 1.0
.77é§— .1193—1- T " o B .Ollgiw .01Wiw 1.e;i_ 1 79~i_ .62 ﬂiﬁ.eza o .05!~ .00 l;IPE
1019.svsi 1557.171‘ 1.113t 1558.284! 20.55§ 8.61 1.15% 1559.43 ! 00 ! 1.48 ! 2.90 l 3.000 ! oeol .00 | 1.0
-64;1- '1103-1— B B o N .01051‘ .mwiw 1.1I!m 1.67-1_ .62 A 013 h .oaiw .40 5;1?2
lGZQ.323! 1557.242I 1.153‘ 1558.395i 20.55i §.21 1.05} 1559.44 ! 00 ! 1.4% ! 2.92 l 3.000 | ooei 00 | 1.0
.52;5w .1133—}_ s o B N 0091'_ oo-E— 1.1;|_ 1 56—5— .62 *iw.azs ”" .agiﬁ .00 ;;IPE
1020.859E 1557.3oei 1,195i 1553,49sl 20.55i 7.83 .95; 1559, 45 ‘ a6 i 1.46 | 2.94 ! 3,000 ! oca‘ oe | 1.0
5»9951— -0120_i~ " o " o 0@3;‘— .oa_§‘ 1 2;|_ 1.46‘EM 1.09 o 013 " .oé!— .00 I;IPE
1025.945i 1557.36}1 1.213‘ 1553,574| 20.55i 7.68 .91; 1559,49 ! 06 | 1.46 ! 2.84 ! 3.000 | .oeoI 00 ! i .0
8-3271 -0120*1“ T T o o 007;1_ .07—E_ 1.2;!_ 1.42‘im 1.09 “I—.013 " .0;;~ .00 %;1?5
1034,772E 155?.467l 1.257I 1558.724I 20.55| 7.32 .33i 1559.56 ‘ a5 | 1.46 | 2.96 | 3.000 ! oool 06 ! 1.0
5-5115 -0120-5_ " B " T oes;l- .04‘%_ 1.31|— 1.32-i— 1.0% ~]‘.013 B .05|’ .00 igxyz
10&9.2835 155?.533E 1.303 1553.336l 20.55I §.98 .75i 1559,59 ! 05 ! 1.46 | 2.97 | 3.000 l 000E 06 ! 1.0
3-3272 .0129M!m o s " s .005;|~ 02«;- 1 3;|« 1.24mi* 1.09 —|~'013 " oéiu .00 I;I?E
1043.&10[ 1557.572E 1.351I 1553.924‘ 20.55I 6.65 .69! 1558,61 i a5 | 1.46 ! 2,99 § 3.000 ! ceoi .00 ! 1 .0
1.765 L0120 % o o B T 005;|- .ozhgu 1 46|_ 1 15—£_ 1.09 o 013 B .o;lw .00 IEIPE



FILE: C4017h00.wWsw

W3 PGW~ CIVILDESIGN Version 14.06
Program Package Serial Number: 1717

WATER SURFACE PROFILE LISTING

PAGE 3

Date: 6~ T~2005 fTime: 3:12: 4
Wal-Mart 1899-01

City of Riverside
QLG0 = 20.5% CFS

e R e L Rk Rk kL L L T P VIO

Invert i

Depth i

Water | Q | Vel Vel | Energy | Super iCritical|Flow TopiHeight/|Base Wti iNo Wth
Station Elev H {FT} i Elev I {CFS) | {FpPs) Head | Grd.Ei.| Elev } bDepth | Widthk i{Dia.-FTior 1.D.i{ ZIL i{Prs/Pip
it~ = i~ ~-{- - ~1- -t~ i~ -i- -1- =~ == ~-i~ -
L/Elem |Ch Slope | i | | S5F Avel HF |SE Dpthi{Froude N|Norm Dp | "N" | ¥-Fall| ZR |Type Ch
***t*****ti
i

1045,.374

*okdedek ok ok k i *w**it**lﬁ*******tlt******t*!*******!iif*i**i**'ﬁi‘t****l*‘!**i**If****i*ti*ﬁ**iti*’i**ﬁii*%itfﬁ*ﬁit*ti** Ii*i*ft*

|
1557.5%94

1.4062

!

!

|

!

}

!

1558.595 20.5% 6.34 .62 1559.62 .04 1,46 2,99 3.000 L000 .00 .0
.saglm .ozzoﬁl_ o h o a .004;‘» .oo—;— 1.4;|— 1.07-]~ 1.09 -%-.013 s .aai, .00 };IFE
1045.910i 1557‘6001 1.456i 1559.056l 20 55' .04 .57| 1559.62 | .00 ! 1.4% | 3,00 | 3,000 ! oeal .00 ' .0

JUNCT sw%i- L0121 o B o " T ‘002;%_ eo—l— 46w‘— 1.00 h ”‘”.013 o .051“ .00 ;192
lGéG.Bng 1557.612‘ 1.998‘ 1559.6103 15.74% 3.1% .15| 1558.76 ; .0 | 1.27 | 2.83 % 3.000 ! aoo! .00 | 0
16‘29;l‘ .QGEOAEW T o " o OGl;I- OZWIM 2.06¥ﬁ .42_!— 1.19 o 013 o 96E~ L GO !;IPE
1953‘205i 1557.694t 1.915E 1559.610' 15.74l 3.30 .17i 1559.78 ! oG | 1,27 | 2.88 I 3.000 ! 000| 0o | 0
15.15;5— aa&e“iw s h o s .oo1£i— ozﬁi— 1.95|_ .45_5— 1.19 R 012 o .06!“ .00 ;;IPE
3078.361: 1557,779l 1.840l 1559.510i 15.74’ 3.46 .19| 1559.80 | .00 % 1,27 ! 2.92 ‘ 3.000 ! esoE .00 i .0
14.083 .0050_;_ B B o o 00151' az_i- 1.s;|m qgﬁld 1,19 ~|—.013 o .051— .00 |;sz
1592,444§ lﬁE?.Séli 1.7681 1559,saa! 15.74; 3.63 .20§ 155%.81 | .00 ’ 1.27 % 2.99 ! 3.000 i ooel .00 ! .0
11.83% saso-t- o T o o .ealglw .ozht— 1.7;!“ 53WI” 1.1% -%“.013 B .OBE- .00 ngps
IIGQ.EBG‘ 1557.9065 1.’?0'?I 1559.607i 15.74! 3.79 .ZEi 1559.83 | .03 } 1.27 ! 2.97 ! 3.000G ! GQOI .00 l .0
12.301; ‘0050W1m T B s " 001;|— oz_l— 1.7;!— .sv—l— 1.19 -i_.oz3 o .aglw .00 I;IPE
111&.581E 1557.962E 1,642i 1559.603l 15.743 3.98 .25% 1539.85 ! 03 l 1.27 | 2.99 } 3.000 ! tooel .00 ‘ .0
11.381‘ BOSG“I_ h B T s .001;|m .02"!- 1.5;[— .szmgu i.19 —I—.013 s .0;|— .00 ;;195
1127.962I 1558.919! 1.580I 1559.599§ 15.74l 4,17 .27‘ 1559.87 ! .04 % 1.27 ‘ 3.00 i 3.000 i ,aooi .00 | .0
10.465 L0050 1 T B " o aozBI— UEWI“ 1‘65I_ .65-1_ 1.1% ”i”.czs " eBE- 0o i; FE



FILE: 04017000.wWew W5 PGW~ CIVILDESIGN Version 14.06

Program Package Serial Number: 1717
WATER SURFACE PROPILE LISTING

PAGE 4

Date: 6~ T7-200% Time; 3:12: 4
Wal«Maxt 1899-01
City of Riverside
0100 = 20.55 CFs

*&k%kﬁ***i********!*****t************i**f*****i******t*****i********ii*****t****t*i***i*t&fQ*i**ﬁ**i*******ﬁ*ttt*t****i*** wokod kA ok

I Invart |

j !

’**#ii*#

Depth | Water | Q i Vel Vel { Energy | Super [Critical|Flow Top|Height/|Base Wtj |¥No Wt§
Station | Elev | {FT) | Elev H {CFS} t (FPS) Head ! Grd.El.{ Elev | Depth | Width |(Dia.-FTloyr I.D.1 %L |Prs/Pip
-i- ~f- - -] i -{- -i- -i- -1~ -i- =-{- |- == -1
L/Elem |Ch Siope | | : } SF Ave| HF  |SE DpthiFroude WiNorm Dp | "N" | X-Falll ZR |Type Ch
*****ti*ilf***ii*if[i*ti**ﬁ*l**i**i***
i

§******f§& ***tf**i**iii*iI*********iii!ii*t’*iif***i
i

}
i********l*i#*fii;*ﬁi**i*!*i***
i

1138.427 1558071 1,521 1559.593 15.74  4.37 ‘301 1559.89 i .04 ! 1.27 3.00 ! 3.000 E .ooal .00 ! 1.0
'55;3% ‘0050—i’ N " " T .002;'“ .oe-§— 1.5;|“ .70_|~ 1.1% ”iw.013 o .06§- .00 I;ng
1138.982} 1553.574E 1.521f 1559.595| 15.74‘ 4.37 '30[ 1559.89 | 04 i 1.27 I 3.00 | 3.000 | .oﬂog .00 ; 1.0
mnmum?&umg o mi- -l -1- -l - |- “l- -i- -l -l -1 -1- g..-
| | ! ’ % | | | | i | :
1138.982 1588.074  1.032 1559.106 - 15.74  7.31 .83 1559.94 11 1.27 2.85 3,000 000 .00 1 .0
5,2?;" .oesov‘ﬂ =i -t -i- -1~ .eae;l' ‘05—!— ) l;t— 1.4a“€~ 1 -|—‘013 -1~ .o;‘“ . ,p{ya
1144.2532 1558.100i 1.632i 1559.133 15.74I 7,31 .83' 1559.96 i 11 | 1.27 | 7.8% ; 3.000 : eool 00 ! 1 e
ll.BSB%M .ooso—t- B o o T .ougglu 10-,- 1.1;E_ 1.48“1” 1.19 “i‘.013 o .96‘" .00 E;IPE
.1155‘633E 1558158 .997’ 1559.154| 15.74i 7.66 .91i 1560.97 ' 11 ! 1.27 | 2.83 ! 3,000 | .oeal .00 | 1.0
10 43;;_ .oesoMI_ o B s s 91032_ 11*;_ 1.111— 1.5am§w 1.19 _[-.013 B .05!_ .00 ';192
1166.070 1558.210i .963i 1559.173| 15.74‘ B.04 1 oe‘ 1560.18 ! 0o ! 1.27 ! 2.80 i 3.060 | aoog .00 i 1.0
e 763&_ 'gll?_éw N " h " 010;!— 47w'm 9;%— 1.69m!~ .95 -E—.ozs o .oaé— .00 i;xps
1299.833E 1558K721| .9ae| 1559.?09| &5.74| 7.76 93% 1569. 64 ! 00 ! 1.27 | 2,82 ! 3.000 ! oeoi .00 ! 1.0
23.1551 Gll?w,“ " " T o 009;5— zz_l_ 9;1_ 1.61-3- .95 ”l".013 o .051- .00 l;EPE
1232 9881 1558.991 1.923‘ 1560 014; 15.74E 7.40 .es’ 1560.86 i 00 | 1.27 | 2.84 ! 3.000 ! ooa‘ .00 ! 1.0
- 275; '011?—5 o " o " .0085‘_ 10w£& 1 O;I— 1.51ﬁl_ .95 " 0913 T oé[_ .00 I;I?ﬁ
e 263% 1559'134E 1'0591 1560.193| 15.74l 7.05 .77| 1860, 97 | oo i 1.27 ! Z.87 | 3.000 ! aoo! .00 1 1.0
7,404 0117 | h o " h 00755— 05—1_ z.egiw z‘élbi- .95 “E—.013 " .GBE' .00 i;IPE



FILE: 04017b00.wWswW

WS PGW~ CIVILDESIGN Version 14.06 PAGE 5
Program Package Serial Number: 1717
WATER SURFACE PROFILE LISTING Date: &~ 7-2005 Time: 3:12: 4

Wal-Mart 1899-01
City of Riverside
QL00 = 20,55 CF$

***f**i*****i**t**i‘!&'k*ﬁf*’r*********i‘ii'l‘i*******‘.ﬁ************ti**'\k**ii**********'I(s\'k**'ir*'ﬂ***'k*'ir*t**t**ﬁ***t****i********i** ko ode ok ok

i Invert | Depth i Water | 0 | Vel Vel | Energy | Super |CriticaliFlow TopiHeight/|Base Wil |Mo Wth
Station | Elev i (FTY | Elev | (CFst | (FPS) Eead | Grd.El.| Eiev | Depth | Width |Dia,~¥Tior I.D.1 ZL [Prs/Pip
L/Elem wigh siopew}w -:‘ ~i~ _i— -l_SF AV;:M HF -igE Dpt;:;roude ;:écrm Dp-i- "N -;-X-Falzim ZR “;Type Ch
R R e e R R R I b L L A N E T e e
1252.667i 1559.2205 3.397{ 1560.318l 15.74‘ 6.72 .?Ol 1561.02 ! .00 | 1.27 ! 2.83 l 3.000 | .0(}0l .00 ‘ i 0
4.6453_ .0117—E— s o " o ,Oosziﬁ .03‘I~ 1.1;1‘ 1.32~%ﬁ .95 MI'.013 o .Oélw .00 l;I?E
1257.307E 1559.2?51 1413“?i 1560.411i 15474% 6.41 .64l 1561.05 ; .OOII 1.27 ! 2.91 E 3.000 l .DOO1 .00 § 1 .0
2 813l— .0117MI_ s B o T .005;“ .OZ_I- i.lziu 1.23—‘- L85 -I—.013 - .051— .00 l;IPE
1260.120i l559.3ﬁ7£ 1,178E 1560.485l 15.74I 6.11 .582 1561.07 ! .00 | 1.27 % 2.93 ! 3.000 ! .OOGI .00 ; 1 0
1.476i .Gll?ﬁ|_ " o o s .004;‘— .Ol‘i_ 1.&;;_ 1.}5-‘~ .95 —i~.0i3 B .Ggi— .06 i;EPE
1261,595‘ 1559.3255 1.2211 1560.545l 15.74‘ 5.83 .53; 1561.07 ! .00 | 1.27 ! 2.95 ! 3.000 l .000‘ .00 ! 1 .0
‘3’323_ -011‘7“E_ o o T o .ooqgl_ .oa-!- 1.2;tw 1.ovvi' .95 w!”.ola T ‘05%" .00 %;ms
1262.0581 1559.336‘ 1.266I 156(}.596i lS.?@i 5.55 .48' 1561.07 | .00 % 1.27 ! 2.9¢6 i 3,000 ! ,OODI 00 ! 1 .6
JUNCT Sngd LOO00 “f' h o o o .002;%— .00-1_ 1.27—|— 1.900 s W!“.Ulﬁ s .08|” D0 i;IPE
1263.050E 1559.330l 1.621l 1569.950! 13.31¥ 3.42 .lBl 1561.13 ; 00 ! 1,16 i 2.99 } 3.000 ! .(}001 0o | i .0
11 4821— DOSD—I- e s B B .ODl;‘” .02“5“ 1.6;E— .53-|_ 1.08 _l—.013 " .G;‘“ .00 ';IPE
}.274.532l 1559.388i 1.560% 1560.948’ 13.31| 3.58 .20% 156%.,15 | , 00 ‘ 1.1% ¥ 3.00 ! 3.000 ; .OOGi .00 | 1 .0
10.688E ,0056-1— o N a " .Oﬂlglﬁ .02-%- 1.5;1- .57-|* 1.09 ”i‘.GIB o .agiv .60 E;’IPE
1285.228l 1559.441[ 1‘502| 1566.943! 13.31‘ 3.76 .22I 1561.16 ! .00 | 1.16 | 3.00 | 3,000 ! .000f .00 ! 1 A
9.92;1— .0050_}- o B T s .001;1” .G2t|_ 1.5;‘_ .Bl—i_ 1.09 _l_.013 s .Oéi— .00 [;IPE
12985.144 1559.491i 1.447| 1560,9381 13.31i 3,94 .26‘ 1561.18 | .00 ; 1.16 ! 3.00 % 3.000 ! .090% 06 j 1 i)
9‘17;I~ .ODSGMi— -1~ -1~ -f -1~ -1~ -]~ -1- -1- == -i- - -

L0019 .02 1.45 .65 1.08 L0313 .60 .00 PIPE



FILE: 24017b00.Wsw

W5 PG W - CIVILDESIGN Version 14.06
Program Package Serial Number: 1717

WATER SURFACE PROFILE LISTING

FAGE &

pate: 6~ T-2005% Time: 3:12: 4
Wal-~Mart 189%-01

City of Riverside
Q100 = 20,55 CFS

*************‘**1'*'Ir**‘rﬁ*it*'k*i%i‘****"****i‘*********ﬁ****\‘*\k’*'ﬁi‘&**ﬁ‘*t*i’*i****é*ti-ﬁ*i*i***ﬁi***lii*'IriQ*ii***!’*i!****ﬁ******** LR R R AR

| Invert | Depth |

Water i Q I Vel Vel | Energy | Super |[Critical{Flow TopiHeight/|Base Wt| |No Wth
Station | Elev | ({FT] | Elev | (CFS) | (FPS) Head | Grd.El.! Elev | Depth | Width |Dia.-FTiaer I.D.l 2L |Prs/Pip
L/Elen _;éh Slape-i— ’i” “:_ -;— —i-SF Av;§— HF w%;E th;;;roude g:;orm Dp_é- TN -E—X-Fali;— IR ‘:Type Ch
e R A R R e R e R R L L LR R L S AR
1394.323E 1559.337! 1.395| 1560.932| 13.31g 4.13 .27% 1561.20 ! .00 ! 1.16 ! 2.99 l 3.000 ! .ooal .00 ! 1.0
a.sagt” .oe5o—lw s N T " .oazgl_ .02"!‘ 1.3;" .70—1— 1.09 ~I-.913 A .05‘” .00 ';zpz
3312,6543 1559.5791 1.345% 1560.924‘ 13.31l 5.34 .29' 1561.22 ! .oo‘i 1.16 ! 2.98 % 3,000 ! oooi oo % 1.0
7‘44;Em .aass“‘w s B o s .eozgi_ .02—‘- 1.3;|- '75_|- 1.09 -'—.013 o .05'“ .00 l;zpz
1320.097l 1359.616[ 1.297( 1560.913%. 13,31i 4,55 .32| 1561.23 i co ! 1.16 ! 2.97 ! 3,000 ! oool a0 | 1 0
& 31;¥~ ~9050“E- o o o B 002;!_ .oz~l— 1.35i_ .Bl_‘n 1.09 " 013 o OSEW ) i;IPE
1326.413' 1&59.6481 1.251I 1560.899§ 13.31E 4.77 .35i 1561.25 l .60 ! 1.16 % 2.96 | 3.000 % oool 00 ' 1 0
3.1721_ .eoso—iu h B R s .003;l~ .01—i_ 1‘2;;— .37_1— 1.909 —E_.013 B aé§‘ .60 igxps
1328.595i 1559‘659| 1.207l 1560.865I 13.31,I 5.00 .39% 1561.25 ! 00 | 1.16 ! 2,94 l 3,000 ! oeol 00 | 1 0
xi\fDRAi}LI';!;UMp o T -l- -l =i -i- -i- -f- -1~ -1 -i- -|- t-

} ' i | | ! ! i § i f i
1328‘58?‘-1559.65?l— 1.09?“1560.74?3” 13.31£‘ 5'7f|_ .5} —1551.26- ) .oewl‘ 1.186 2.89 ~§»3'000~i~ '00?1* .00 |“1 .0
61~539I 0050 .oosol .31 | 1.09 1.13 1,09 .013 .00 .00 PIPE
13%.123¥ 1559.967i 1.090! 1551.057i 13.31I 5.74 .51! 1561.57 % o ! 1.186 2.89 ! 3.000 i aos' .00 | 1.0
32.4971 -0050 E " " I o 0058z~ 1s—g— 1.e;§- 1.13 1.09 —¥~.013 " 95§— .00 gérya
1422,529I 1550.130‘ 1.986l 1561.216 13.31§ 5.77 .52f 1561,73 | 01 ! 1.16 2.88 ‘ 3.000 ! .oeol ,00 ! 1.0
8*?87% -0@51—!_ g T " T .00521‘ .04—i_ 1 151' 1.14 1.09 " 913 " ,oB‘” .00 t;IPE
1431.407l lSGﬂ.l?SE 1.086E 1561.260 13.31I 5.17 .52| 1561.78 ! 01 ! 1.18 2,88 ! 3.000 | oooi 0o i 1 .0
26.928 -0051 | s T T o .naqél— .13—;- 1.1é|' 1.14 1.09 "'w.o13 ol .eglm .00 lgzpz




FILE: 04017p00.WsHW

WS PGW - CIVILDESIGN Version 14.06 ' PAGE 7
Program Package Serial Number: 1717 )
WATER SURFACE PROFILE LISTING pate: 6~ 7-2005 Timer 3:12: 4

Wal-Mart 1869%-01
City of Riverside
Qi00 = 20,55 CFS

***********'ﬁ'*‘*t*****ﬁitfi*‘&ii****t****ii**&iiil**t*i****i***\i‘*ii*****tti!***f**'ﬁi*!*******i**i**i*****tﬂ****t******&i*t*ii [Z X RS E R R

| Invert | Depth | Water | o} | Vel Vel | Energy | Super |Critical|Flow TopiHeight/[Base Wtl {No Wth
Station | Elev { (8T} i Elev | (CFS8) | {FPS} Head | Grd.El.| Elev i Depth | Width |Dia.-¥Tlor 1.D.i ZL {Pra/Pip
L/Elem “iZh Slope—im “:” —id —¥- “I“SF Av;i_ HF wi;E Dpt;:;roude ;t;orm Dpui— TN —i“X~Fal;:“ ZR -{Type Ch
*,**fﬁffliﬁ**.***fg*i+,***w%*,***.***,i*fiig.**,i,**4+,i*******l**ﬁiﬁ**f,|***.***;****,*.*‘q**,**,.li*****.,.,..**,i*.*** [*akrens
1453,335¥ 156%.311i 1.119i 1551.43o| 13.31| 5,54 .43i 1561.91 ! .01 ! 1.16 % 2.90 ! 2.000 1 .aoct .00 ! 1.0
3.65;i' .aosz—;~ B B B " .004;|“ '02—1« 1,1;i- 1.07n'- 1.09 —i_.013 " .egi’ .oa I;zpa
1461.990] 156033@I 1.1eo| 1551.490% 13.31i 5.27 .43l 1561.92 l .00 ! 1.16 ! 2.92 | 3.000 ! .000! .00 { 1.0
JONCT ST;tﬁ .0G00 T o o h o .cazzi_ .oawlw 1.16—|» 1.00 o —‘_.013 h .05" .00 I;IPE
i462.990! 1560.330i 1.577§ 1561.907l 30.31l 2.74 .12t 1562.02 ! a0 ! 1.02 ! 3.00 ‘ 3.000 | .ooel .00 ' i .0
7.546‘~ .oovaws_ B B o B .aoa;'— ,al_i- 1.5;%7 .43*!m .87 “i“.0i3 B .oaé‘ .00 E;EPE
u?a,ewi 1560.3831 1.519l 1561.902l 1@.31§ 2.87 .13| 1562.03 i .00 ! 1.02 ! 3.00 l 3.000 ! ,Gaol .00 | 1.0
7'32;;~ .GO?O—E- T " s N .0915%_ .ol-l- 1.553— .46‘i” .87 *|m.013 e .06}— .00 ‘;IPE
1&??.756I 1560.433i 1.453i 1561.896| 10.31‘ 3.01 .idl 1562.04 l .00 ! 1.02 ! 3.00 i 3.000 | .ocmi .00 i 1.0
& 628:_ -0070—1‘ o T R o .0311!— .01"i_ 1.4;iﬁ .50—l— .87 —%-.013 T .GB%F .00 %;IFE
l%Bé.BBSE 15&0.4861 1.410l 1561.839l 10.31% 3.16 .15l 1562.04 ! , GO I 1.02 % 2.99 | 3.000 1 ,000{ .00 | 1.0
6'1575‘ -907G~1* " o " s .001;%— .Glﬁl“ 1.41|— ‘53-!- .87 WIF.013 s .05‘— .00 lglPE
1&90.542‘ 1560.523i 1.359| 1561.882i 10.31l 3,31 .17‘ 1562.05 ] .00 % 1.02 ! 2.59 ! 3.000 ! .ooei .00 I 1.0
5 6765 -GGTO—S- B o T " .DGlgl— .01_i“ 1.3;|‘ .svmi— .87 ‘lw.013 B .08" .00 i;IPE
14%.218i 1560.563¥ 1.310i 1561.873i 10.31| 3.47 .192 1562.06 ! .00 | 1.02 ; 2.98 ‘ 3.000 | .ODD‘ .00 ! 1.0
5 175; -0070—5- o T " B .001;'_ .nl_lﬂ 1.3;%_ .61»‘~ .87 —im.013 w .Ggi_ .00 !;195
15@1.394{ 1550.sagi l.264l 1561.863! 10.31i 3,64 .21] 1562.07 ; .00 | 1.62 ! 2.96 ! 3.000 % ,eool .00 i 1.0
4.6561‘ .aovswg_ o B ot - o - e ot -- “i- o "

L0019 o1 1.26 .66 .87 .013 Q0 .00 PIPE




FILE: 04017h00,WsSW WS PGW-~ CIVILDOESIGN Version 14.06

PAGE 3
Program Package Serial Number: 1717
WATER SURFACE PROFILE LISTING Date: &- T-2005 Time: 3:12: 4
Wal-Mart 1899-01
City of Riverside
QLGO = 20.55 CFS
tﬁtii#*t***&ii**i*ii4-*\ir-aiiiti-it**i#’tﬂ*‘*i*'lr***i**ﬁ*******i*i*ii*******i*ti***iii**ﬁi****-Q*'ﬁ'*i***!it*****ii***i******i*ﬁi**w EE R EE RS R
{ Invert { Depth { Water | (o] I Vel Vel | Energy | Super |CriticaliFlow TopiHdeight/|Base Wtl tNo wth
station | Eisv | (FT) | EBlev | {(CES) | (FPES) Head | Grd.El.| Elev { Depth | Width |Dia.-FFlor I.D.{ ZL iPzs/Pip
1= == -i- - -t -1 -l -l -1 -t= - -1- -t
L/Elem iCh Slope | t | | SF Avel HF  {SE Dpthl|Froude N|Norm Dp | "N" | X-Falll 2R |Type Ch
**iif***tikt*it*'ﬁ**i*i******it*&*ﬁf*&ili**#i***'{r!****i*i!******i!**&*i****ltiit*'&-*%*&******t*&tﬁ*&i—iltt*fiit‘****W**Et**** i***tﬁi*
| | | i i f | | 4 | H | |
1506.044 1560,631 1.21% 1561.851 10.31 3.82 .23 1562.08 .00 1.02 2.95 3.000 LA00 .00 1 Ny
"t -t- “t= - 1= -i- -1 -i- e -1 -i- “}= -i- i~
4.105 LQOTG 0021 01 1.22 .10 .B7 .013 .00 .02 PIPE
| ! | t i | | | i 1 i | |
1510.150 1560,660 1.177 1561.837 16.31 4.01 .25 1562.09 .00 1.02 2.93 3,000 L0000 08 1 .0
“1- ~1- -1- -] ~l- -i- -t -i- -1- -1- -1~ -l -1- -
L602 L0070 0024 .00 1.18 .75 .87 .013 .00 .00 PIPE
{ i H | | | i | | H | i !
15:0.75%2  1560.664 1.136 1561.800 10.31 4.20 .27 1562.07 .00 1.02 2,91 3.000 L0060 .00 1 .
-1- -1- -1- =i~ -i- -1- -1- 1= -1- -t- -1- -i- -1- |-
HYDRAULIC JUMP
i i | | | | | i i i i ; t
1510.752  1560.664 LBTY 1561,538 10.31 6.03 .56 1562.10 .00 1.02 2.713 3.000 .0Co L0 1 .0
-t- -i- -1 -1 -1= -i- -1- -i- “l- -i- -~ - - i
31,308 L0070 L0068 .21 87 1.34 .87 .013 .00 .00 PIPE
i i | H i i | | t | H | |
1542.060 1560.883 L8484  1561.787 10.31 5,92 .55 1562.31 .00 1.02 2.74 3.000 000 00 1 Ny
1= “1- -|- -l- -1- 1= “f= -1- =i- -1- -1- -1 -1- I~
25,196 L0070 L0063 .16 .88 1.31 .87 L013 .00 .0C PIPE
i } i i ] | H | i | i | |
1567.256 1561.060 L915 1561.875 16.31 5.65 .50 1562,47 .00 1.02 2.76 3.000 L0000 .00 1 .0
o -] -~ -t “f- - -i- i -1~ ~1- ~-1i- - -~ -
&.588 L0070 L0055 .05 .92 1.22 .87 .013 .00 .00 PIPE
! i i | | i I ! | ! I } |
1575.844 18561,120 .947  1562,067 10.31 5.39 .45 1562.52 .00 1.02 2.79 3,000 L000 L0001 L0
-l -1- -1- -i- “1- -1- -1- 1= 1= |- -1- ~t= -1- I-
3,432 .00740 L0048 .02 .95 1.15 .87 .013 .00 .00 PIPE
i | | | | | | | | i | i !
157%.276  1561.144 L981 1562.124 10.31 5.14 L1 1562.53 .00 1.02 2.81 3.0600 L0040 .00 1 .0
i -t- “1- 1= 1= -i- -1- -i- =1- -1- -1- 1= -1- |-
.904 L6070 .0042 00 .98 1.07 .87 .013 .00 .08 PIPE
| ! | : t i ! | i | | | |
1560,180 1561,150 1.016 1562.166 10.31 4,89 .37 1562.54 .00 1.02 2.84 3.000 .00 .00 1 .G
-i- - -] -i- -i- -i- “h- -i- -1- -i- -1- bl i i
JUNCT STR L0070

L0023 .00 1.02 1.06 .013 .00 .00 PIPE




FILE: 04017b00.WSW

WS PGW - CIVILDESIGN Version 14.06 PAGE S
Program Package Serial Number: 1717
WATER SURFACE PROFILE LISTING pate: 6~ 7-2005 Time: 3:12: 4

Wal-Mart 18%5-01
City of Riverside
Q100 = 20.5% CFS

**i)ﬁi%*i*t*t*i!**t***i#**f*k*i***i*i%I**tt*iﬁi***i**i****ttt*f*i*’it*********ff**i*****i**ﬁi*t********ﬂ**i

**i‘tﬂr*ti**i*ti* FEERES XS B
| Invert | ©Depth [ Water | Q i Vel vel | Energy | Super |Criticall|Flow TopiHeight/|Base Wl iNo wWth
Station | Elev 1 (FTY | Elev | (CFs) | (FFS} Head | Grd.El.| Elev | Depth | Width |Dia.-FTlor I.D.| 2L |Prs/Pip
- - -~ -~ -l -i- -i- -1~ 1= o “i= - - -1
L/Elem |Ch Slope | | i i SF Avel HF  1SE DpthiFroude N{Norm Dp { °N" | X-Fallj ZR iType Ch
**i*ti***ii*t*&**i&{iii#&i*iiii*#*****‘****f***iI4&*****i*******l*#*&*it**s*iﬁ*itil******i*!t****!****ii*t**!i**i*t*l*ti*t l*ti*f**
i } | { i { | i | i | |
1581.180 1561.157 1.40% 1562.562 7.31 2.25 .08 1562.64 .00 . 8% 2,99 3,000 Lepo .00 1 .0
1= “t- -1~ - ~1= -1- ~l- -}- -1- -1- -1- -1~ -{- I~
8,222 .0058 L0006 01 1.41 .38 .17 L013 .00 . .00 PIPE
| | | § i | i b i i } i i
15389.402 15%61.20% 1.355 1562.559 7.31 2.36 .09 156Z.65 00 L85 2.99 3,000 .000 .00 1 .0
g -{- e -~ - ~f- -f- -l= = ~i- -1~ ~1- - i -
7.784 . 0058 . 6007 .01 1.35% L4l 1 L0113 .00 ,00 PIPE
| ! ! I ] | | i i | I | |
1597.186 1561,250 1.306 1562.537 7.31 2.47 ,10 1562.65 .00 .85 2.97 3.000 L006 .00 1 .G
-i- -|= -i- -f- -]~ ~iw -t- i -l -~ ~j- - ~{= i-

T.349 , 0058 .0008 .01 1,31 .44 LT .013 .00 .00 PIPE
i t ! | ! : i ! | i ! ! [ !
1604,5%35  1561.293 1.260 1562.553 7.31 2.60 L10 1562.66 .00 .85 2.96 3,000 goo0 .00 1 .0
-l- wim -4 -i- -1 -l- -t- -1- -1~ -1- .- “1- -1~ [~
6,940 .00%8 L0009 .01 1.26 .47 LT .013 .00 .00 PLIFE
I | | j i | i ! | I | ! |
S 1611.475  1561.334 1.215 1562.54% 7.31 2.72 .12 1562.66 .00 .85 2,95 3,600 L0060 L0601 ]
-i- -1- -1- -t -t= -i- -l -t- -1- -i- -1- -l- -t b=
6,534 L 058 L0011 .01 1.22 .50 .77 L013 .00 .00 PIPE
i } ; | i ! i ] ! } } i i
1618.009 1561,372 1.173  1562.545 7.31 2.85 .13 1562.67 00 BS 2.93 3,000 000 g0 1 0
-]= -1- -1- ~f- -1~ R -{=- wim S .= -i= -j- - f-

6.108 .00s8 oci2 01 1.17 54 77 013 00 .00 PIPE
: | i } } | i i i i ! §
1624.117  1561.408 1.132  1562.540 7.31 2.99 .14 1562.68 .00 .85 2.91 3.000 .000 .00 1 .0
-i- - -y | -f- == -1- ~|= R -I- -1- —f= -1- I~
5.69%9 L0058 ,0014 .01 i.13 .58 .77 .013 ,00 .00 PIPE
i i | } i | ; i | i I t i
1623.6817 1561.441 1.093  1562,534 7.31 3.14 .15 1562.69 .00 .85 2,89 3.000 . G00 L0001 0
“i= -{- - ~|- -f- -i- -i- -i= -1= -i= i -t- -l b
5,282 L0058 L0016 .01 1.09 .62 Nk .013 .00 .00 PIPE
| | | { | | | | | i | { |
1635.099 1561.472 1.05% 1562.527 7,31 3.29 LT 1562.70 .00 .85 2,87 3.0600 .00 .00 1 .G
- -1- -1- -t- ~1- - -1- 1= -i- ~1- -t- “|- - P-

4.824 L0058

.0G18 .01 1.06 .66 i 013 L GO .00 PIPE




FILE: (4017b00.WSW WS PG W - CIVILDESIGN Version 14.06

Program Package Serial Number: 1717
WATER SURFACE PROFILE LISTING Date: 6- 7-2005 Time: 3:12: 4

PAGE 16

Wal-Mart 183%-01
City of Riverside
Q100 = 20.55 CFS

*******ii*i‘*'i**'i'**1rQ*ﬁf**f**'k**ti*&**&*****t********ii*t******i&i*ﬁ**'&*iiﬁi***i****i*i’*********wt**

**itiﬁ***iitt**iii**wfﬁ oW ode ok k kW
i Invert t Depth | Water | o] i vel Vel | Energy | Super ICritical|Flow TopiHeight/|Base Wt| |No Wth
Station | Elev | ({(FT} | Elev | (CF5) | (FPS) Head | Grd.Fi.| Elev | bepth 1| Width iDia.~-Fflor I.D.{ 2L iPrs/Pip
~-1- - - -t- . -i- -t~ - - -i- -l o ~1=- -
L/Elem ICh Slope | i i | SF Ave|] HF {SE Dpth|Froude NiNorm Dp § "N" | X-Falll 2ZR |[Type Ch
**t**mt**gita&***is\vEi***t'\k**it*ii*i**i‘i&t*i*i**’&****tii*******I*i*t**i*ilt*i*t**%iil**#i*li*i**i*ﬁ%itt**&i‘iw****ilitt*i l**f****
| | ] { { i i | { | i | i
163%,923  1561,5%00 1.01% 1562.51% 7.31 3.45 .19 1%62.70 .00 .85 2.84 3.000 L0000 0o 1 il
~i- ~i- ~t= -1- -1- - =i |- ~t- -1- -i- -l- -1- (-
4.334 .0038 L0021 .01 1.02 L7l ) L013 .00 .00 PIPE
| | | H H i l - i ] t i |
1644,.256  1561,525% .984  1562.5180 7.31 3.62 .20 1562.71 .00 .85 2.82 3,000 .00 00 1 L0
-i- wi- -i- 1= -1- |- -4- - -i- -1- “i- -1 == -
3.792 L0058 L0024 .01 .98 .75 17 .013 Nh] .00 PIPE
! i i | | i t H | H | H H
1648 ,048  1561.547 L8951 1562.498 7.31 3,80 .22 1562.72 .00 .85 2.79 3.000 000 L0001 .0
-i- - - o -1- - -1~ -l -i- -f= wpw -f- = {=
1,121 L0058 L0027 .00 .95 .81 .77 L013 .00 .00 PIPE
i | | i { } | | i | i | |
1645.16% 1561.5%4 .918  1562.473 7,31 3.99 ,2%  1562.72 .00 LB5 2.77 3.000 , 000 00 1 L0
e -i- “je -1 -f= -i- i -1- -i- —f- -j- .= = |-
HYDRAULIC JUMP
| ! § i j ! } i i ! i ! !
164%.16% 1561.554 L7688 1562,322 7.31 5,12 .41 1562.73 .00 .85 2,62 3,000 . G00 L0001 .0
o -l -1~ -] -1- g o -1~ ~-1- “| - -1- -j- -l |-
76.209 L0058 0058 .44 L77 1.22 ,77 L013 .00 .00 PIPE
{ i i | ! | i | | H | H H
1725,377  1561.999 .768 1562.766 7.31 5.12 .41 1563.,17 .00 .85 2.62 3.000 000 o0 1 e
-1 -1- -1- -i- - 1= -1- -t- -i- 1= |- -t- |- -
28,9469 .0058 0055 .18 W77 1.22 L7 L013 .00 .00  PLPE
} i i | | | | I | | | | !
17%4,347 1562.168 .794  1562.962 7.31 4,88 .37 1563.33 .00 1 2,65 3.000 .000 06 1 L0
-1- ks “(- ~i= -i- -t =1- -i- == -i- “1- -1~ -1 p-
5. 893 .0058 .0048 .03 .79 1.14 .77 L0113 .00 .00 PIPE
i | i | } : | | ! I | i |
1T60.242  1562.203 .B21  1563.024 7.31 4.66 .34 1563.36 .00 .85 2,68 3,000 000 Lo 1 .0
—i- -1 i -l -1= -i- -]~ ~f- -~ -1 i~ -t= ~i- i-
L2778 .0038 0042 .01 .B2 1.07 .17 .013 .00 .00 PIPE
} ! { ! § I | i § [ | i j
1761.520 1562,210 .851 1563,061 7.31 4,43 .31 1563,37 .00 .85 2.7 3.000 .00 L0001 .0
=l 1= -1- -~ “te - f- -t -1- “ | == - -1- I-
JUNCT STR .0G00

L0020 .00 85 1.0C L013 00 .00 PIFE




FILE: 04017h00.WsW W3 PGW - CIVILDESIGN Version 14.06

Program Package Serial Number: 1717 )
WATER SURFACE PROFILE LISTING Date: 6~ 7-2005 Time: 3:;12: 4

PAGE 11

Wal-Mart 18%8-01
City of Riverside
QIGO0 = 20.55 CFS

**i**t**&iii*i*iii*#**&**i****tiii-}i**i**Q'i*i-de***i**-lwi*ﬁ****i*-irt-ii***i-iii—-&***i******iii*t*it**ilr&***i**t**wii***&i**fii ke Rk kAkE AR

| Invert | Depth | Water | Q | Vel vel |

Energy | Super j(Critical|¥iow ToplHeight/|Base Wt| {No Wth
Station | Elev I {FT} | Elev I (CFS) | {FPs} Head | Grd.El.| Elev | Depth | Width |Dia.-FT!er I.D.}| ZL [Prs/Pip
-i- M == - -i- -1~ =1~ -1- - - -i- -{- ~i- -{= -1
L/Elem  ICh Slope | ; | | 5F Avel HfY  |SE DpthliFroude Ni{Norm Dp [ "N" X-Fall] ZR |[Type Ch
**i***it*;**ii***f*;‘k*’i’k****é
!

**ii*i***‘i**i****iIi***#*%Ii*ii***;*f******il*******!***i*i**%****ii**l**it***

i }

!
E*t*ti*fl**i** !*&tii*t
I

| | H | | H |

1762.520 1562.210 1,146 1563.356 2.1 .91 0L 1583.37 .00 .47 2,92 3.000 .OOOI .00 | 1 .0
7.75;!- .OGSIW$M R " o o .DGG;i_ .GONIM 1.1;’_ ,l't‘wg'w .45 —i—,013 o .085 A0 %PI?E
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RATIONAL METHOD STUDY




25 — Year Storm Study
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
{RCPCAWCD) 1878 HYDROLOGY MANUAL
{c) Copyright 1982-2003 Advanced Engineering Software {aes)
{Rational Tabling Version %.%D)

Release Date: 031/01/2003 License ID 1237

mnalysis prepared by:

Halil & Foreman, Inc.
136 Anaheim Place, Suite 120
Rancho Cucamonga, CA 21730

e yit****i**t*ii**ii*tﬁ***ﬁ*

1**tit**w*i**l*t*i******i* DESCRIFTZON OF STUD
*

* WAL~MART # 1838
* CITY OF RIVERSIDE *
* LINE A - 25 YEAR STORM EVENT >

iti&***ii*’******’*******’***Q****i*#***t********iit*****!i**i********i’**

FILE NAME: 04017R25.DAT
TIME/DATE OF STUDY: 11:34 04/08/2005

USER SPECIFIED STORM EVENT {YEAR} = 25.90
SPECIFIED MINIMUM PIPE SIZE{INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOFE = 0.95

2~YEAR, 1-HOUR PRECIPITATION {INCH) = 0.500

100-YEAR, 1-HOUR PRECIPITATION (INCH} = 1.200

COMPUTED RARINFALL INTENSITY DATA:

STORM EVENT = 25.00 1-HOUR INTENSITY {INCH/HGUR) = 0.933

SLOPE OF INTENSITY DPURATION CURVE = (.5000
RCFCEWCH HYDROLOGY MANUAL »C"-VALUES USED FCR RATIONAL METHOD
NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TG RCFCEWCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIGNS FOR DOWNSTREAM RNALYSES
*(JSER~DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURE GUTTER-GEOMETRIES: MENRING
WIDTH CROSSFALL IN- / OUT~/PARK~ HEIGHT WIDTH LIP HIKE FACTOR
NG - {(FT) (FT) SIDE / SIDE/ WAY (FT) (FT)} (FT] (FT} (n)

e e BT LS = mameE

1 36.0 20.0 0.018/0.018/0.020 0.87 2.00 0.0313 0,167 0.0130

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.25 FEET
as (Maximum Bllowable Street Flow Depth) - {Top~cf~Curbj
2. {pepih)* (Velocity) Constraint = 6.0 (FT*FT/S)
*3I1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TOQ THE UPSTREAM TRIBUTARY PIFE.*

***fit*?iQ*t*ii*****i***ii*r**ﬁi*ii**w**i*i**********&é**i*ﬂi’*********i****

FLOW PROCESS FROM NODE 100.00 TO NODE 118.00 IS CODE = 21

pir oo S 4 T T L O R AR b g 50 O

ASSUMED INITIAL SUBARER UKIFCRM
DEVELOPMENT IS5 CCMMERCIAL

TC = K*[ELENGTS**3}/€ELEVRTIO§ CHANGE) }**.2

INITIAL SUBAREA FLOW-LENGTH{FEET} = 233.00

PSTREAM ELEVATICN(FEET} = 1574.60

COWNSTREAM ELEVATION (FEET) = 1572.50

ELEVATION DIFFERENCE{FEET} = 2.10

7o o= 0.303%[( 253.060%*3) /¢ 2.310y1**.E = T.238
25 YEAR RAINFALL INTENSITY { INCH/HOUR) = 2.688

USER-SPECIFIED RUNGEF COEFFICIENT = L8563

&1L CLASSIFICATION I3 A

SUBAREAR RUNOQFF{LF3) = 1.74

TOTRL AREA{ACHEE) = G.7E TOTBEL RUNOFFICFS) = 1.74




**t*ﬂ***i**ii*i**?*ifﬂ*ii*ii**&*t!*i+*t*i*ii**t**i*&**i**i*****fﬁ*******i**i

FLOW PROCESS FROM NODE 110,60 TO HODE 120.06 IS CODE = 31

5>»>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<LS
S3>>>USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM (FEET} = 1564 .82 DOWNSTREAM(FEET] = 1563.63
FLOW LENGTH(FEET) = 168.79 MANNING'S N = 0.013

ESTIMATED PIPE DIRMETER{INCH) INCREASED TC 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE 1S 5.5 INCHES

PIPE-FLOW VELOCITY({FEET/SEC.} = 3.81

ESTIMATED PIPE DIAMETER{INCH} = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.74

PIPE TRAVEL TIME(MIN.} = 0.74 Tc(MIN.) = T.97

LONGEST FLOWPATH FROM NCDE 100.00 TO NODE 120.00 = 422,79 FEET.

***i**ifﬂ*i***********i**ii*******ﬁ*r****i****ﬁ#***i*i********i**itwiﬁ***i*t

FLOW PROCESS FROM NODE 120.00 TO NODE 120.00 IS CODE = 81

»>>>>ADDITION OF SUBAREA TO MAIRLINE PERK FLOW<<<<<L

2% YEAR RAINFALL INTENSITY (INCH/HOUR} = 2.561
USER-SPECIFIED RUNOEFF COEFFICIENT = L8527
SGIL CLASSIFICATION IS "A™
SUBAREA AREA(ACRES) = 0.62 SUBAREA RUNOFF(CFS) = 1.35
TOTAL AREA(ACRES} = 1.38 TOTAL RUNOFF({CFS) = 3.190
TC(MIN.} = 7.97

***ii*’!i***&***1***1*****1*****1f**w**a&&*iif****’*i*wt*******i**t*****&*i*

FLOW PROCESS FROM HODE 120.00 TO RODE 130.00 IS CODE = 31

5>5»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>0SING COMPUTER-ESTIMATEDR FIPESIZE (NON-PRESSURE FLOW)<<<<<

g A5 SRR o o R s ]

ELEVATION DATA: UPSTREAM(FEET; = 1563.63 DOWNSTREAM(FEET) = 1562.72
FLOW LENGTH{FEET) = 12%.53 MANNING'S ¥ = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE Is 7.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = 4.46

ESTIMATED PIPE DIAMETER({INCH} = 18.900 NUMBER OF PIPES = i
PIPE-FLOW(CFS) = 3.10

PIPE TRAVEL TIME(MIN.) = (.48 Tc (MIN.,} = g8.45

LONGEST FLOWPATH FRCM NODE 109.00 TO NODE 130.00 = 552.32 FEET.

****i*****i**i******#***********i**ﬂ**#*i****i*i*t**i*******i****i**********

FLOW PROCESS FROM NODE 130.00 TO NCDE 130.00 I8 CODE = 81

2% YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.486
USER-SPECIFIED RUROFF COEFFICIENT = L8521
S0IL CLASSIFICATION IS "A"

SUBARER AREA (ACRES) = 0.27 SUBAREA RUNQF¥(CFS) = 0.57
TOTBL AREA (ACRES) = 1.65 TOTAL RUNOFF (CFS} = 3.67
TC(MIN.} = 8.45

**&*i**f*&******i*****iittt&*112*1****7*******&it%t**i*fii*tt*****iti:*i**+*

FLOW PROCESS FROM NODE 136.00 TC NODE 140.00 IS copE = 31

233 >CCMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREACCCLL
>3>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLUW) <<<<<

ELEVATION DATA: UPSTRERM(FEET) = 1562 .72 DOWNSTREAM{FEET! = 1562.64
FLOW LENGTH{FEET) = 11.2% MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER{INCH) INCREASED TC 18.000

CEPTH OF FLOW IN  18.0 INCH PIFE I3 8.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.69

ESTIMATED PIPE DIAMETER(INCH]} =~ 18.08 NUMBRER OF FIFES = i
PIPE~FLOW{CES) = 3.87

PIPE TRAVEL TIME(MIN.! = .04 To{MIN.} = £2.4%

LONGEST FLOWPATH FROM NODE 160,06 TC NODE 140,00 = 563.%7 FEET.




***i*i&{***ti*t***t*1*&*******&*******i**iﬁt*t***i*t******‘*f*t*******t¢**tg

FLOW PROCESS FROM NODE 146.00 TO NCDE 140.00 IS CODE = 81

»»>55>»ADDITION OF SUBAREA TO MAINLINE PEAR FLOW<<<LL

25 YEAR RAINFALL INTENSETY (INCH/HOUR} = 2.481
USER-SPECIFIED RUNCFF COEFFICIENT = .8520
SOIE CLASSIFICATION IS "A”

SUBARER ARER({ACRES) = 1.82 SUBARER RUNOFF (C¥S} = 3.85
TOTAL AREA (ACRES) = 3.47 TOTAL RUNOFF(CFS) = 7.52
TC{HIN.) = 8.49

*t**t‘t*******i**t*****i"r*t******t&*'ﬁ****i’*ti‘***f***ﬁi’**i****iiii******f****

FLOW PROCESS FROM NODE 140.00 TO NODE 15¢.06 15 CODE = 31

5555 >COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<<<
+3%5>>USTNG COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1562.64 DOWNSTREAM{FEET} = 1560.73
FLOW LENGTH{FEET) = 232.95% MANNING'S N = 0.013

DEPTH COF FLOW IN 1B.0 INCH PIPE 18 12.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = 5.84

ESTIMATED PIPE DIAMETER({INCH} =~ 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = T.52

PIPE TRAVEL TIME(MIN.} = 0.66 Tc{MIN.) = 9.16

LONGEST FLOWPATH FROM NODE 100.00 TO KODE 150.00 = 796.52 FERT.

i*************************i’i****t******ti*wt*****!*i*i**iﬁ*i***?******tiiﬂ*

FLOW PROCESS FROM NODE 150,00 TO NODE 150.00 13§ CODE = 81

>5>>>>ADDITION OF SUBAREA TO MAINLIRE PEARK FLOW<<<<<

2% YEAR RAINFALL INTENSITY{INCH/HOUR} = 2.389
USER~-SPECIFIED RUNQFF COEFFICIENT = .B512
SOIL CLASSIFICATION 15 "A™

SUBAREA AREA (ACRES) = 4,82 SUBAREA RUNOFF{CFS) = 1.67
TOTAL AREA (ACRES} = 4.2% TOTAL RUNOFF (CFS) = 9.18

TC(MIN.) = .16

*******i**iii*****fi***t****fﬁ***i&i*****t*ﬁi****sr**********1*********i**i*

FLOW PROCESS FROM NODE 150.00 TO NODE 160.00 I8 CODE = 31

>553>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<S<<<
3>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 1560.73 DOWNSTREAM (FEET) = 15%60.23
FLOW LENGTH(FEET) = 82.59 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.7 INCHES

PIPE~FLOW VELOCITY({FEET/SEC.} = 5.50

ESTIMATED PIPE DIAMETER{INCH} = 21.00 NUMBER QF PIPES = 1
PIPE~FLOW (CF8} = 9.18

PIPE TRAVEL TIME(MIK.) = 0.25 Toc(MIN.) = 9.41

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 160.00 = §79.11 FEET.

*******tt*********i**f***tiil**i**ii****i****Y*i*i*f****ti****i&**ﬁti****i**

FLOW PROCESS FROM NODE 160.00 TO NODE 160.00 I35 CODE = @81

25 YEAR RAINFALL INTERSITY (INCH/HOUR) = 2.357
USER-SPECIFIED RUNOFF COEFFICIENT = .8509
SOIL CLASSIFICATION IS "A”

SUBAREA AREA{ACRES} =~ 2.48 SUBARER RUNOFF{CFS§) = 4.97
TOTAL ARESR (BCRES) = . 6.77 TOTAL RUNGEF (CFS) = 14.16
TC{MIN.) = .41

%*ﬁﬁ**ﬁ***********t**iiittﬁ*i*****i***&w*#*w**fﬁ*i’W**t***f’iiﬂ*??wﬁ**twt*ii

FLOW PROCESS FROM NODE 160,00 TO NGDE 176.60 I8 CODE = 31

533 PRO0MPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<CI<<



>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

. o e i T T TR S TR

ELEVATION DATA: UPSTREAM{FEET} = 15860.23 DOWNSTREAM (FEET) = 1556.41
FLOW LENGTH{FEET) = 347.76 MANKING'S N = ©.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 17.1 INCHES

PIPE-FLOW VELOCITY {FEET/SEC.) = €.76

ESTIMATED PIPE NIAMETER (INCH) = 21.0C NUMBER OF PIPES = 1
PIPE~FLOW (CFS} = 14.186

PIPE TRAVEL TIME(MIN.} = 1.10 Te(MIN.} = 10,531

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 170.600 = 1326.87 FEET.

i***'k****ﬁti*******iii*****tt*********‘*ti'&*'ﬁ*t**'ﬁ**i*******Ti*i**\ii***titi*#

FLOW PROCESS FROM NODE 170.00 TO NODE 170.00 IS CODE = 81

»»5>>>ADDITION OF SUBAREA 70 MAINLINE PEARK FLOW<<<<<

75 YEAR RAINFALL INTENSITY { INCH/HOUR) = 2.230
USER-SPECIFIED RUNCFF COEFFICIENT = .8496

$O0IL CLASSIFICATION IS "RT
SUBAREA AREA (ACRES) = 5.12 SUBAREA RUNOFFI(CFS) = 9.70

TOTAL AREA{ACRES) = 11.89 TOTAL RUNOFF(CFS} = 23.848
TC(MIN.} = 10.51

***t*****i******tt*tt********i*ﬁ********#'ﬁ'***i*i*t****i**i*i‘i**'ﬁ*********ti**

FLOW PROCESS FROM NODE 170.00 TO NODE 180.00 IS CODE = 31

»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREBA<<L
>>>>>USTRG COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) €<<<<

ELEVATION DATA: UPSTREAM (FEET) = 1556.41 DOWRSTREAM {FEET) = 1554.97
FLOW LENGTH{FEET} = 119.68 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.4 INCHES

PIPE-FLOW YELOCITY {FEET/SEC.) = 8.78

ESTIMATERD PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS} = 23.86

PIPE TRAVEL TIME [MIN.) = 0.23 To(MIN.}) = 10.74

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 180.00 = 1446.55 FEET.
END OF STUDY SUMMARY:

TOTAL AREA{ACRES) = 11.89 TC{MIN.} = 10.74

PEAK FLOW RATE(CFS} = 23.86

i

=

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
IVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFCEWEDY 1978 HYDROLOGY MARUAL
{c} Copyright 1982-2003 Advanced Engineering Software (aes)

(Rational Tabling Version 5.98D)
Release Date: (01/01/2003 License ID 1237

Analysis prepared by:

Hall & Foreman, Inc.
§130 Anaheim Place, Suite 120
Rancho Cucamonga, CA 891730

ek E AT EAFAAA TR AT AR T AT R A KN DESCRIPTION OF S3TUDY Rk kb kAR E AR EE TR F R ANk kb
£

* WAL-MART #1899
* CITY OF RIVERSIDE *
* LINE B ~ 25 YEAR STORM EVENT

i***i**t*i*i****’iiit****iﬁ***f****i**1****i***#*******f’**i*i*it*****i***

FILE NAME: 04017BZ5.DAT
TIME/DATE OF STUDY: 17:10 06/06/20035

USER SPECIFIED STORM EVENT{YEAR] = 25.400

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18,00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) T USE FOR FRICTION SLOPE = 0.95
2-YEARR, 1-HOUR PRECIPITATION (INCH} = 0.500

100-YEAR, 1-HOUR PRECIPITATION{INCH) = 1.200

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 25.00 1-BOUR INTENSITY (INCH/HOUR) = 0.933

SLOPE OF INTENSITY DURATION CURVE = 0.50060
RCFC&WCD HYDROLOGY MANUAL “C"~VALUES USED FOR RATIONAL METHOD
NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFCEWCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
*{SER~-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
BALF+ CROWN TO STREET-CROSSFALL: CURE CGUTTER-GEOMETRIES: MARNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. {FT} (FT) SIDE / SIDE/ WARY (FT} (FT} (FT) (FT) {n}

[

#
1l

==

1 30.0 20.0 0.018/0.018/0.020 0.87 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAIRTS:
1. Relative Filow-Depth = (.25 FEET
as (Maximum Allowable Street Flow Depth) - (Top~oi-Curk}
2. (Depth}*{Velocity) Comstraint = 6.0 {FT*FT/S}
+577E PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TC THE UPSTREAM TRIBUTARY PIPE.*

***tiw***it*****i****i****ii*w***i***i****i&ﬁi*i***fi*********fﬁ*i**t***i**t

FLOW PROCESS FROM NODE 200.00 TC NQDE 210.00 I8 CODE = 21

5>»>>SRATIONAL METHOD INITIAL SUBRKEA ANALYSIS<Leq<<

et

ASSUMED INITIAL SUBAREA UNIFORM
NEVELOPMENT 1§ COMMERCIAL
7 = K*[ (LENGTH**3)/ (ELEVATION CHANGE} }**.2

INITIAL SUBAREA FLOW~LENGTH(FEET) = 475.0C

UPSTREAM ELEVATION{FEET) = 1573.80

DOWNSTREAM ELEVATION{FEET) = 1571.50

ELEVATION DIFFERENCE(FEET) = 2.3¢

TC = 0.303*1{ 475.00"*33/! 2.30}1%%.2 = 10,357
25 YERAR RATNFALL INTENSITY (INCH/HOUR} = 2.246

JSER-SPECIFIED RUNOFF COEFFICIERNT = .B488

50TL CLASSIFICATION IS "A"

SUBAREA RUROFF{CES) = 3.89

TOTAL AREA{ACRES) = 2.04 TOTAL RUNOFE{CFE; = 3.89




*t*&’*i**i*****i***t*i*****w***i*******ii******i*ﬁt***i*W**i*

R T s R R R L L b i

FLOW PROCESS FROM NODE 21¢.00 TO RODE 220.00 1Is CCDE

45 55>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARREA<<C<L

5>»>>>USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW} <<<<<

FETEE L LR

e

ELEVATION DATA: UPSTREAM(FEET) = 1562 .21 DOWNSTREAM{FEET}

FLOW LENGTH({FEET! = 751.80 MANNING'S N =

ESTIMATED PIPE DIRMETER{INCH) INCREASED TC 18.

0.013
a6e¢-

DEPTE OF FLOW IN 18.0 INCH PIPE 15 8.9 INCHES

PIPE~-FLOW VELOCITY{FEET/SEC.} = 4.30
ESTIMATED PIPE DIAMETER(INCH} = 18.00 NUMBER OF PIPES
PIPE~FLOW (CFS) = 3.8%

PIPE TRAVEL TIME{MiIN.} = 2.78 TCiMIN.) =

LONGEST FLOWPATH FROM NODE 200G.00 TO NODE

13.14

= 1557.60

= 1

220.00 = 1226.8C FEET.

*******i*i*i**i*i***!*****i****%****i***1a**i***

FLOW PROCESS FROM NODE 22(0.00 TO NODE 220.00 IS CODE = 81

5>>>>ADDITION OF SUBAREAR TO MAIKLINE PEAK FLOW<<<<<

ok kW H AR

USER-SPECIFIED RUNGFF COEFFICIENT = .8472
S0IL CLASSIFICATION IS "A"

25 YEAR RAINFALL IRTENSITY (TNCH/HOUR) = 1.99%4

SUBARREA AREA (ACRES) = 4.92 SUSAREA RUNOFF(CFS) = 8.31
TOTAL BREA{ACRES} = 6.986 TOTAL RUNOFF{CFS) = 12.21
TC(MIN,) = 13.14

w*t**t**i**tt&****i*t*ti******i****i*t**t**ti**a*t*ﬁ************iﬁ*t

FL,OW PROCESS FROM NOBE 220.00 TO NODE 230.00 IS COPE = 31

3%>>COMPUTE PIPE-FLOW TRAVEL TIME THRO SUBARERC<<LL
5>>»>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ITEE L R E S E RS

PLEVATION DATA: UPSTREAM(FEET: = 1557.60 DOWNSTREAM{FEET)

FLOW LENGTH(FEET} = 20.00 MANNING'S N =

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.

0.013
000

DEPTH OF FLOW IN 18,0 INCH PIPE IS 7.1 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 18.75
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES
pIPE~FLOW(CFS} = 12.21

pIPE TRAVEL TIME(MIN.) = .02 TCiMIN.) =
LONGEST FLOWPATH FROM NODE 200.0¢ TO NODE

13.16

= 1555.00

=

230.00 = 12456.80 FEET.

****iik*****&i**t***ii*****iti**ti************1*********i********ﬁ

FLOW PROCESS FROM NODE 230.00 TG NODE 230.00 18 CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM

TIME OF CONCENTRATION(MIN.) = 13.16

RAINFALL INTENSITY{INCH/HR) = 1.9%

TOTAL STREAM AREA (ACRES) = 6.96

PEAK FLOW BATE(CFS) AT CONFLUENCE = 12.2%

1 ARE:

i**&ii**ii**i***ii*****ii***************i&W****ﬁi********t*f*

FLCW PROCESS FROM NODE 300.060 TG NCDE 310.00 IS CCODE

ITEEEEE X EE L AL &4

= 21

ASSUMED INITIAL SUBAFREA UNIFORM
DEVELOPMENT IS COMMERCIAL
Te = K*{(LENGTH**3)/ (ELEVATION CHANGE) I**.2

INITIAL SUBAREA FLOW~LERGTH {FEET} = 820.00

SPSTREAM ELEVATION (FEET) = 1572.50

DOWHSTREAM ELEVATION{FEET) ~ 1565.00

RLEVATION DIFFERERCE{FEET) = 7.50

7o o= 0.303%{L 820.80%*2) /¢ 7.381iFrL2 o= 11.387
25 YEAR RAINFALL INTERSITY (INCH/HOUR) = 2.146

GEER-SPECIFIED RUNCFF COEFFICIENT = L8488




SOfL CLASSIFICATION 15 "A7
SUBAREA RUNOFF{CF5) = 3.72
TOTAL BREA(ARCRES) = z.04 TOTAL RUNGFF{CF8) = 3.72

***t*t*#f*ti****f#***it****!*ilif**tt*i*ﬁ***t****i’*f***i*«*i*****i***i*****

FLOW PROCESS FROM NODE 310.060 TO NCDE 320.00 IS CODE = 31

+5>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SURAREA<CLLL
>3>>>>0SING COMPUTER-ESTIMATED PIPESIZE INON~PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM{FEET} = 1559.00 DOWNSTREARM (FEET) = 1557.60
FLOW LENGTH (FEET} = 257.¢4 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TC 18.000

DEPTH OF FLOW IN 18.0 INCE PIPE I3 8.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = §.26

ESTIMATED PIPE DIARMETER{INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW({CFS)} = 3.72

PIPE TRAVEL TIME(MIN.} = 1.01 Te (MIN.}) = 12.35

LONGEST FLOWPATH FROM NODE 300.00 TO KODE 220.00 = 1077.00 FEET.

1***#f***ﬁ*ﬁt**iif***t*i****t********1*********’i***i***i****iti**i**’******

FLOW PROCESS FROM NODE 320.00 TC NCODE 230.00 15 CCODE = 1

>»>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<L
>>3>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<LL

TOTAL NUMBER OF STREAMS = 2
CORFLUENCE VALUES USED FOR INDEPENDENT STREARM 2 ARE:

TYME OF CONCENTRATION (MIN.) = 12,35

RAINFALL INTENSITY (INCH/HR) = 2.06

TOTAL STREAM AREA{ACRES) = 2.04

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.72

** CONFLUENCE DATA **

TREAM RUNGFF TC INTENSITY AREA

NUMBER {CFS} {MIN.) {IRCHE/HOUR} {BCRE}
1 12.21 13,16 1.983 6.956
2 3.72 12.35 2.657 2.04

**************************"*****WARNING**********************************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFCAWCD FORMULA OF PLATE p-1 AS DEFAULT VALUE. THIS FORMILA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

*i***i***ti*******i*******i********i*********t***ii**t****i******i********

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREARMS .

«+ PEAK FLOW RATE TABLE **

STREAM RUNCFF TC INTENSITY
NUMBER {CFS} {MIN.) { INCH/HOUR}
1 15.17 12.35 2.057
2 15.81 13.16 1.993
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 15.81 TC(MIN.) = 13.16
TOTAL AREA(ACRES} = S.0C

LONGEST FLOWPATH FROM RODER 260.00 TO HODE 239.06 = 1246.80 FEET.

ZND OF STUDY SUMMARY:
POTRL AREA{ACRES} 9.00 TC(MIN,} = 13,16
PERE FLOW RATE(CFS) = 15,81

i

CRD OF RATIONAL METHOD ANALYSIS




100 — Year Storm Study




ti***k*******&*t*i!!***it*if*****f****i***i*ii*i*i*i**********Qii*tf**iii***

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED CN
RIVERSIDE CCOUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
{RCFC&WCD) 1878 HYDROLOGY MANUAL
{c) Copyright 1982~-2003 Advanced Engineering Software {aesi
{Rational Tabling version 5.3D}

pelease Date: 01/01/2003 License ID 1237

Analysis prepared by:
Hall & Foreman, Inc.

9130 Anaheim Place, Suite 120
Rancho Cucamonga, CA 91730

OF STULY P 2a s A A L L R
*

t*********i***iwt*t******* DESCRI?TIO&

* WAL-MART #1899
» CITY OF RIVERSIDE
* LINE A - 100 YEAR STORM EVENT

*t***it****t*i****i*i*i**t#ii*i***i*i*t#****i****

*
¥x

P LR A A e

FILE HAME: 04017R00.DAT
TIME/DATE OF STUDY: £09:09 04/11/2005

USER SPECIFIED STORM EVENT {YEAR) = 100.00
SPECIFIED MINIMUM PIPE STZE(INCH) = 18B.00
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TC USE FOR FRICTION SLOPE = 0.95
2-YEAR, 1-HOUR PRECIPITATION (INCH) = 0,500
100~-YEAR, 1-HOUR PRECIPITATION (INCH} = 1.2090
COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 100.00 1-HOUR INTENSITY (INCH/HOUR) = 1.26¢0
SLOPE OF INTENSITY DURATION CURVE = 0.5000
RCFCAWCD HYDROLOGY MANUAL "C"~VALUES USED FOR RATIONAL METHGD
NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFCEWCD HYDROLOGY MANUAL
AND IGNORE CTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
*USER~-DEFINED STREET~SECTIONS FOR COUPLER PIPEFLOW AND STREETFLOW MODEL*
HALF~ CROWN TO STREET-CROSSFRLL: CURE GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / QuUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NG, {FT) {FT} SIDE / SIDE/ WAY (FT} (FTy {FI} (FT) (n}

R L i

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLORBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = .25 FEET
as {Maximum Allowable Street Flow Depth) - (Top-of-Curb)
7. {(Depth}*{Velocity) Constraint = 6.0 (FT*FT/8)
*gYZ2E PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TG THE UPSTREAM TRIBUTARY PIPE.™

*t**ii\ﬁ**t*i-ﬁ**1*i*********i*i‘*i*ii***ii’***i*i***i**’*i!***i********ﬁt**i**i

FLOW PROCESS FROM NCDE 1¢0.00 TC NODE 110.00 15 CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMERT IS COMMERCIAL
TC = K*{(LENGTE*’E}/EELBVATION CHANGE)1**.4

INITIAL SUBAREA FLOW-LENGTH{FEET) = 253.00
UPSTREAM ELEVATICH{FBET) = 1574.60C
DOWNSTRERM £LEVATION (FEET) = 1572.50
ELEVATION PIFFERENCE (FEET) = 2.1¢

PC o= 0.303*{( 253.00* %31 /1 2.1031**.2 7.228

100 YEAR RAINFALL TNTENSITY (INCH/HOUR) = 3.457
HEER~SPECIFIED RUNOEF COEEFICIENT = 8583
5T CLASSIFICATION IS AT
SURLKREA RUNCFF{CFE) = Z2.26
ToPRl AREA (ACRES) = 3,76 TOTAL RUNGFF({CFE} = 2,726




**4t*v***1iwff***&*t*fi:******at*****&tiitﬁr***t****f*&tt****t*v****t#******

FLOW PROCESS FROM NODE 110.60 TC NODE 120.50 IS CODE = 31

S>>5>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<CLLLC
>535>>USIRG COMPUTER-ESTIMATED PIPESIZE {NOR-PRESSURE FLOW} <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1564.82 DOWNSTREAM(FEET} = 1563.63
. FLOW LENGTH{FEET} = 169.79 MANNING'S N = 0.013

£STIMATED PIPE DIAMETER(INCH} INCREASED TO 18.000°

DEPTH OF FLOW IN 1B.0 INCH PIPE IS £€.3 INCHES

PIPE-FLOW VELGCITY (FEET/SEC.) = 4.09

ESTIMATED PIPE DIAMETER({INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFB) = 2.286

PIPE TRAVEL TIME(MIN.} = G.68 Tc(MIN.} = T.92

LONGEST FLOWPATH FROM RODE 190.00 TO NODE 120.00 = 422.79 FEET.

ii***i!*i**i*t****ﬁ*t*****&w*t*i*t*iﬂw1**f*t**t*iii*********t*****wﬁ**i****i

FLOW PROCESS FROM NODE 120.00 TO NCDE 120.00 IS CODE = 81

»3>>>ADBITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 3,303
USER-SPECIFIED RUNOFF COEFFICIENT = .8584

SOIL CLASSIFICATION IS ™A™

SUBAREAR RREA (ACRES) = 0.62 SUBARER RUNCFF(CFS} = 1.76
TOTAL ARER (ACRES) = 1.38 TOTAL RUNOFF(CFS) = 4.02
TCI{MIN.} = 7.92

****itw*a*********m**t***t*i**t&****w**t*****f*****t***t**tt**1*****1******Q

FLOW PROCESS FROM NODE 126.00 TO NODZ 130.00 IS CODE = 31

>>>>>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREACLL<<

5> >FSING COMPUTER-ESTIMATED FIPESIZE {NON~PRESSURE FLOW} <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 1563.63 DOWNSTREAM(FEET) = 1562.72
FLOW LERGTH(FEET} = 129.53 MANNING'S B = (0.013

ESTIMATED FIPE DIAMETER {INCH) INCREASED TO 18.000

PEPTH OF FLOW IN 18.0 INCH PIPE IS5 8.7 INCHES

PIPE-FLOW VELOCITY({FEET/SEC.) = 4.78

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CF3) = 4.02
PIPE TRAVEL TIME{MIN.) = Q.45 To (MIN.) = 8.37

LONGEST FLOWPATH FROM NCDE 100.00 TO NODE 130.00 = 552.32 FEET.

i*****t*******ii***i*iﬂ*******&*i**w****i******&if****i****t*ii*************

FLOW PROCESS FROM NODE 130.60 TO RODE 130.00 I8 COBE = B1

+5>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW< <<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.213
USER~SPECIFIED RUNOFF COEFFICIENT = .8578

S01L CLASSIFICATION IS "A"
SUBAREA AREA (ACRES) = 0.27 SUBAREA RUNOFF{CFS) = 0.74

TOTAL AREA{ACRES) = 1.865 TOTAL RUNOFF{CFS} = 4.76
PCIMIN.) = 8.3%

**i****tit**1**19{***i*i***ii*********i*****i*****i't****ﬁ***’i‘****ii**********i

FLOW PROCESS FRCM NODE 13G.00 TC HOBE 140.00 1§ CODE = 31

5 3>»COMPUTE PIFE-FLOW TRAVEL TIME THRU SUBARERCLCLL
w>5>>SUSING COMPUTER-ESTIMATED PIFESIZE (NON~-PRESSURE FLOW) <<<<<

ELEVATIOR DATA: UPSTREAM(FEET) = 1562.72 DOWHNSTREAM{FEET} = 1562.64
FLOW LENGTH{FEET) = 11.25 MANNING'S N = §.013
£3TIMATED PIPE DIAMETER(INCH) INCREASED TO 18.008

NEPTH OF FLOW IN  18.0 INCE PIFE IS 9.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5,01

FSTIMATED PIPE DIAMETER(INCH} = 18.00 KUMRER OF PIFES = 1
PIPE-FLORICFS) = 4.76

PIPE TRAVEL TIME(MIK.} = G.G4 To{MIN.} = 5.41

LONGEST FLUWPATH FROM NGDE 180.00 TO NCDE 140,00 = 563.57 FEET.




ﬁ**i*******i*i*!*i*i*iYiittwi**t*i*#t***t*t***i**t**iii*i***ii*i***iiilt****

FLOW PROCESS FRCM NODE 140.00 TO BODE 140,00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAR FLOW<<<<

o s R =

100 YEAR RAINFRLL INTENSITY (INCH/HOUR) = 3.203
USER-SPECIFIED RUNOFF COEFFICIENT = .8578
SOIL CLASSIFICATION IS “A" .
SUBAREA AREA (ACRES) = 1.82 SUBAREAR RUNCFF (CFS) = 5.00
TOTAL AREA(ACRES} = 3.47 POTAL RUNOFF(CFS) = 9.76

TC (MIN.) = 8.41

h***it*it***ti***i&*i*******ti*i*i****i*****i****i*********i*v***f******f*i*

FLOW PROCESS FRCM NODE 140.06 TO NODE 150.00 IS CODE = 31

53>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAR<C<<LL
>5>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-~PRESSURE FLOW] <<<<<

ELEVATION DATA: UPSTREARM(FEET) = 1562.64 DOWNSTREAM(FEET} = 1560.73
FLOW LENGTHE (FEET) =~ 232.85% MANNING'S N = (.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = 6.29

ESTIMATED PIPE DIAMETER{INCH} = 21.09 NUMBER OF PIPES = 1
PIPE~FLOW (CFS) = ¢.76

PIPE TRAVEL TIME{MIN.) = .62 To{MIR.) = 9.03

LONGEST FLOWPATH FROM NODE 100.00 TQ NOLE 150.00 = 7%46.52 FEET.

*******t*****i**i******i*********ﬁt**********f**i*i***i*%******i******i*****

FLOW PROCESS FROM NODE 150.00 TO NODE 150,00 I8 CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.0%4
USER~SPECIFIED RUNOFF COEFFICIENT = .8570

S0TL CLASSIFICATION IS5 "A™
SUBAREA ARER (BCRES) = 0.82 SUBAREA RUROFF(CFS} = 2.17
TOTAL AREAR{ACRES) = 4.29 TOTAL RUNOFF(CFS) = 11.94

TC{MIN.} = 9.03

**iiii***‘i*tt**i**7****#***i**f**t********i*****1***&******1***************

FLOW PROCESS FROM NODE 150.00 TO NODE 160.00 IS5 CODE = 31

>>>»>COMPUTE PIPE-FLOW TRAVEL TIME THRY SUBAREA<<<<<
»»>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW} <<<<<
ELEVATION DATA: UPSTREAM{FEET} = 1560.73 DOWNSTREAM(FEET) = 1560.23
FLOW LENGTE(FEET) = B2.5% MANNING'S ¥ = 0.013
DEPTH OF FLOW IN 21.0 INCH PIPE I8 17.1 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 5.70

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW {CFS) = 11.94

PIPE TRAVEL TIME(MIN.) = 0.24 To{MIN.} = .27

LONGEST FLOWPATH FROM NODE 10G.00 TO NODE 160.00 = B879.11 FEET.

i*i**ii*ti*******i****2**tii*1*&***************t*i***i****ii***t*****ff&**f*

FLOW PROCESS FROM NODE 160.00 TG RODE 160.00 1S CODE = BL

100 YEAR RAINFALL INTENSITY {INCH/HOUR}) = 3,083
HESER~SPECIFIED RUNOFF COEFFICIENT = L8567
50TL CLASSIFICATION IS A"

SUBASEA AREA (ACRES) = 2.48 SUBAREA RUNOFF{CF3] = 6.49
ToTAL BREA{ACRES) = 6.77 TOTAL RUNGFE{CFS) = 18.43
TCIMING = 9.27

&&*t***ft#**ir*tit*i?iitti*****#***&*&#&*t*i**t*****i@tw#**k&*%ki**&t**ﬁi***

+.OW PROCESS FROM NODE 160.00 TCQ NODE 170.00 I5 CODE = 31

s S >COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAC LT




»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW}<<<<<

ELEVATION DATA: UPSTREAM{FEET) = 1560.23 DOWNSTREAM(FEET) = 13536.41
FLOW LENGTH (FEET) = 447.7% MANRING'S N = (.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.9 IRCHES

PIPE~-FLOW VELOCITY{FEET/SEC.} = 7.34
ESTIMATED PIPE DIAMETER (INCH] = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 18.43

PIPE TRAVEL TIME(MIN,} = 1.02 To{MIN,} = 10.29
LONGEST FLOWPATH FROM NODE 160.60 TO NODE 170.00 = 1326.87 FEBT.

*'l*ﬁi***i*l‘*‘}it**9*i‘h**‘k****i***i*i'&i‘******i*t*'ﬂi‘l**'ﬁ******i"}’i*f***i*&***i*

FLOW PROCESS FROM NODE 17C.00 TO NODE 170.00 15 CODE = B

>>>>>ADBITION OF SUBARER TO MAINLINE PEAK FLOW<<<<L

106 YEAR RAINFALL INTENSITY (INCH/HOUR} = 2.8598
USER~SPECIFIED RUNOFF COEFFICIENT = .8555
S01L CLASSIFICATION I5 “A"
SUBAREA ARREA{RCRES} = 5.12 SUBAREA RUNOFF{CFS) = 12.70
TOTAL AREA{ACRES) = 11.8%9 TOTAL RUNOFF (CFS) = 31.i2

TC{MIN.) = 1G.2Z9

**t**********i’i*l'}i*****ﬁ*&***'i'itﬁﬁ*i‘tf*i**********i*!i’*******‘k*****‘l\*******

FLOW PROCESS FROM NODE 174,00 TO RNCDE 180.00 IS CobE = 31
>33>>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>»>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1556.41 DOWNSTREAM(FEET) = 1554.97
FLOW LENGTH(FEET) = 11%.68 MAKNING'S K = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.8 INCHES

PIPE~FLOW VELOCITY (FEET/SEC.) = 9.47

ESTIMATED PIPE DIARMETER(INCH) = 27.00C NUMBER OF PIPES = 1
PIPE~-FLOW(CFS) = 31.12

PIPE TRAVEIL TIME(MIN.) = 0.21 TC(MIN.} = 10.50

LONGEST FLOWPATH FROM NODE 10G.00 TC NODE 180.00 = 14456.55 FEET.

END OF S5TUDY SUMMARY:
TOTAL AREA (ACRES} - 11.89 TC(MIN.}
PERAK FLOW RATE(CFS} = 31.12

1

10.50

END OF RATIONAL METHOD ANALYSIS



a*iﬂ*tfﬁ***w*i*****wt*aﬂa***t***i*i*i**tii*iaﬁ**i*t**tnit**i*i*i***k*****fi‘

RATICONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED O
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFC&WCD) 1678 HYDROLOGY MANUAL
(¢} Copyright 1982-2003 Advanced Engineering Software {aes}
(Rational Tabling Yersion 5.9D)

Release Date: 0170172003 License I 1237

Analysis prepared by:

Hall & Foreman, Inc.
130 Anaheim Place, Suite 120
Rancho Cucamonga, CR 91730

Y ***ﬁ****i******i****i?ti**

*t,*Y*t***i********iiﬁii** DESCREPTION OF §TUD

* WAL-MART #1899
+ CITY OF RIVERSIDE
+ LINE B - 100 YEAR STORM EVENT

***w**t*ii*ii******i*ifi#****i**i******ii*i***********t*#*i

*

-

i********&*****

FILE BAME: 04017BCC.DAT
»TME/DATE OF STUDY: 17:11 06/06/2005

USER SPECIFIED STORM EVENT (YEAR) = 100.00

apECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS { DECIMAL) TO USE FOR FRICTION SLOPE = 0.9%
2-YEBRR, 1-HOUR PRECIPITATION (INCH) = 0.500

100-YEAR, 1-HCUR PRECIPITATION {INCH) = 1.200

COMPUTED RAINFALL INTERSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY { INCH/HOUR) = 1.200

SLOPE OF INTENSITY DURATION CURVE = 0.5000
RCFC&WCD BYDROLOGY MARUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: COMEUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL
LND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANRLYSES
*(JSER-DEFINED STREET-SECTIONS FOR COUPFLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GECMETRIES: MANNING
WIDTH CROSSFALL INR- / our—/pARK- HEIGHT - WIDTH LI¥ HIKE FACTOR
HO. {ET} (FT} SIDE / SIDE/ WAY (FT} (FT} (FT) (BT (n}

s mmemss  TEATSEERND  ROSERRSTSRERE

i
]

1 36.0 20.0 0.018/0.018/0.0620 .67 200 0.0313 0.167 0.0150

GLOBAL STREET FLOW~DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.25 FEET
as (Maximum Allowable syreet Flow Depthi - {Top~of-Curb)
2. (Depth)*(Velocity:} constraint = 6.0 (FT*FT/S)
¥SIZE PIPE WITH A FLOW CAPACITY GREARTER THAN
OR EQUAL TC THE UPSTREAM TRIBUTARY PIPE.*

«**i***m*iti*i*iii**ii**it*gia*i*********iivi**ii**ii*i**i*i*****t**i*ﬁ*****

PLOW PROCESS FROM NODE 200.00 TO NODE 210.00 IS CODE = 21

>>>>>RATIONAL METHCD INITIAL SUBAREA ANALYSIS<<<<<

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT I3 COMMERCIAL
L= K*[éLENG?H*'E}/(ELEVATEG& CHANGE} 1**.2

INITIAL SUBAREA FLOW-LENGTH{FEET) = 475.00

UPSTREAM ELEVATICN (FEET) = 1573.80

DOWNSTRERM ELEVATION{FEET} = 1571.50

BELEVATION DIFFERENCE (FEET) = 2.3C

TC = 0.303*{H 475.00**31 /1 2.30331*r.2 = 16.357
130 YEAR RRINFALL INTERSITY { INCH/HOUR) = z.888

USER-SPECTFIED RUNCEF COEFFICIERT = 8354

$0IL CLASSIFICATION IS S

aRAREA RUNOFF(CF3) = 5.54

ToTAL RRER(ACRES) = Z.04 TOTAL RUNOFF (CFS) = 5.04




*’i*i*fﬁ*fi*ii***i‘ﬁ*ii**i‘l’t**iii***tt***t***i***i"i’***"k'&i*ﬁ*'ﬁ**f'ﬁ*i‘***‘i‘*i*'&***

FLOW PROCESS FROM NODE 210.00 TO NCRE 226.00 IS CODE = 31

>>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARBACCLLL

»»>>>USING COMPUTER-ESTIMATED PIPESTZE (NON-PRESSURE FLOW} <<<<<
ELEVATICN DATA: UPSTREAM(FEET) = 1562.21 DOWNSTREAM (FEET) = 1557.60
 FLOW LENGTH {FEET) = 751.80 MANNING'S B = 0.013

DEPTH OF FLOW IR 18.0 INCH PIPE IS 10.4 INCHES

PIPE-FLOW VELGCITY (FEET/SEC.} = 4.7%

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE~FLOW(CFS} = 5.04

PIPE TRAVEL TIME(MIN.} = 2.61 ToIMIN.) = 12.87

1,ONGEST FLOWPATH FROM RODE 200.00 TC NODE 220.00 = 1226.80 FEET.

*********!***i*‘l’*t*t'ﬁit*!*ﬁ*i*i******i*'ﬁtﬁt‘l**i*%*-ti'****'ﬁi‘****i**i‘i**i**i***

FLOW PROCESS FROM KODE 229.00 TO NODE 220.00 IS CODE = 81

100 YEAR RARINFALL INTENSITY {IRCH/HOUR) = 2.581
USER-SPECIFIED RUNOFF COEFFICIENT = 8329
SOIL CLASSIFICATION 15 "A"

SURAREA AREA (ACRES) = 4.92 SUBAREA RUNOFF (CFS) = 16.83
TOTAL AREA (RCRES) = 6.96 TOTAL RUROFF(CFS) = 15.87
TC(MIN.} = 12.987

i'ki‘*i*i‘ﬂ*!**'i**ﬁ*i*t**i‘!***ir*'**ii****i'f***!1*****ii'ﬁ****i****&***************

FLOW PROCESS FROM NCDE 220.00 TO NODE 230.00 IS CODE = 31

>3»>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBARERC<L<S
»>>>>>USIRG COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<€

ELEVATION DATA: UPSTREAM (FEET} = 1557.60 DOWNSTREAM ( FEET) = 1555.00
FLOW LENGTH (FEET) = 20.0C MANNING*S 8§ = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREARSED TO 18.000

DEPTH OF FLOW IN 18.0 IKCH PIPE 1S B.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = Z0.10

£STIMATED PIPE DIAMETER{INCH] = 18.00 NUMBER OF PIPES = 1
PIPE~FLOW (CFS) = 15.87

PIPE TRAVEL TIME(MIN.) = 0.02 To(MIN.) = 12.92

LONGEST FLOWPATH FROM KODE 200.00 TO NODE 235.00 = 1246.80 FEET.

&*1*#*1***1**-ﬁ*k*itﬁ**iﬂ-ﬁt**t*f******«****tiw***ﬂi**f***i****«v***«*ﬁ**i—t***

FLOW PROCESS FROM NODE 230.00 TO RODE 230.00 IS CODE = 1

>>»>>>DESIGNATE INDEPENDENT $TREARM FOR CONFLUENCE<<<<<

+OTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDERT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 12.99
RAINFALL INTENSITY (INCH/ER) = 2.58
TOTAL STREAM AREA({ACRES} = 6.96
PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.87

s&**i**&fri*i-i*ii*i&*t*i*wi-k**ia*i****tﬁﬁ*&irtﬁ***fﬁ&w**iiw***i*ii‘kt***ittti

FLOW PROCESS FROM RODE 300.00 TO NODE 310.00 I8 CODE = 21

ASSUMED INITIAL SUBRREAR UNIFORM
nEVELOPMENT IS COMMERCIAL
TS o= K*{(LBNGTE**3)/§ELEVATIQ& CHANGE} 1**.2

INITIAL SUBAREA PLOW~LENGTH (FEET) = 820.00

IPSTREAM ELEVATICN (FEET) = 1572.50

DOWRSTREAM CLEVATION{FEET} = 1565.00

ELEVATION DIFFERENCE (FEETY = 7.50

Teo= 0L303% 1 gz0,00**31/ TR AL 110347
100 YEAR RAINFALL INTENSITY { INCH/HCUR} = 2.75%

UESER-SPECIFIED RURCEY COEFFICIENT = L B544

T owm W

4GIL CLASSIFICATION I A




&*i**’***tf*******ti****tfi***i

*

$UBAREA RUNOFF(CFB} = 4.81
TOTAL AREA (ACRES) = 2.04 TOTAL RUNCFF(CFS) = 4.81

******i!**f**i**i**ti**tt**f*****i*i**#*i*t**

FLOW PROCESS FROM NODE 310.00 TO NGDE 320.00 IS CODE = 31

553> >CCMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW}<<<<<

ELEVATION DATA: UPSTREAM{FEET) = 1539.00 DOWNSTREARM (FEET} = 15537.80
FLOW LENGTH(FEET) = 257.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE 18 10.4 INCHES

PIPE~FLOW VELOCITY (FERT/SEC.) = 4.53

ESTIMATED PIPE DIAMETER{INCH} = 18.00 NUMBER OF FPIPES = 1
PIPE-FLOW(CFS} = 4.81

PIPE TRAVEL TIME({MIK.) = 0.95 Te(MIN.} = 12.29

1LONGEST FLOWPATH FROM NODE 300.00 TO NODE 320.00 = 1077.00 FEET.

iﬁ*****i*t**t*i**i**!********i*t*&***i**i*t*t*&*1’*****t**i***i***titii**i*

FLOW PROCESS FROM NODE 320.00 TO NODE 230.00 IS CODE = 1
+>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUERCE<<<<L
>>3>>AND COMPUTE VARICUS CONFLUENCED STREAM VALUES<<<<<L

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.} = 12.29

RAINFALL INTENSITY (INCH/HR) = 2,65

TOTAL STREAM AREA(ACRES) = z2.04

PEAK FLOW RATE{CFS) AT CONFLUENCE = 4.81

*¥ CONFLUENCE DATA **

STRERM RUNOFF TC INTENSITY BREA

NUMEBER {CF3) {MIN.) {INCH/HGUR) {ACRE)
i 15.87 12.89 2.579 6.96
2 4.81 12.29 2.8651 2.04

*******************'***’*’*******WQRNING**********************************

1N THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED 1S BASED
oW THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMUTLA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

t**i**i*******ii**********t**’*f&**t**ii**w’*i*****rf********’***it***i***

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIOQ
CONFLUENCE FORMULAR USED FOR 2 STREAMS .

*+« PEAK FLOW RATE TABLE *¥

STREAM RUNCFF Tc INTERSITY
NUMBER {CFS} {MIK.) {IRCH/HOUR;
1 18.83 12.28 2.851
2 20.55 12.98% 2.578
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 20.55 Tc(MIN.) = 12.99
TOTAL AREA (ACRES) = .60

LONGEST FLOWFATH FROM NODE 200.00 TO HOBE 230.00 = 1246.80 FEET.

ey 2] m ot e Rty

END OF S5TUDY SUMMARY:
TOTAL AREA (ACRES) = G.00 TO{MIN.; = 12.983
PEAK FLOW RATE(CES) = 2G.55

END OF RATIONAL METHOD ARALYSIS
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CB A1

Worksheet for Curb inlet In Sag

Project Description

Worksheet Curb intet - A-1
Type Gurb Iniet In Sag
Solve For Length

Input Data

[ischarge 1.74 cfs
Spread 381 &
Gutter Width 2.00 ft
Gutter Cross Slope 0.083 fift
Road Cross Slope 0.020 fuUft
Opening Height 050
Curb Throat Type Harizontal

Local Depression 40 in
Local Depression Width 400 f1
Resulis

Curb Opening Length 7.00 ft

Throat Incline Angle 90.00 degrees
Depth 0.27 #

Gulter Depression 1.5 in

Total Depression 55 in

c\program Hlesthaestadimwiwm-riverside fm2

ARIVTIOS D4:02:51 PM @ Haestad Methods, Inc.

Hall & Foreman
37 Brookside Road  Waterbury, CT 08708 USA

froject Enginear: vivian Ci

+1-203-755-1666

Flowhaster v7 017.0C
Page 114




CB A-2

Worksheet for Curb Inlet In Sag

roject Description

Norrsheet Curb Inlet - A-2
Type Curb Inlet tn Sag
Solve For Length

aput Data

Jischarge 1.50 cfs
3pread h

Sutter Width 2.00 @t
Sutter Cross Slope 0.083 fiHt
Ioad Cross Slope 0.020 Rt
Jpening Height 0.50 ft
2urh Throat Type Horizontal

.ocal Depression 4.0 in
_ocal Depression Width 400 R
tesuits

surb Opening Length 795 & )

rhroat Incline Angle 90.00 degrees

Jepth 025 #t
Sutter Depression 1.5 in
“otal Depression 55 in

‘oglam files\haestaddmwiwm-riverside fm2

7/05 04:03:05 PM @ Haestad Methods, Inc.

Halt & Foreman
37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer. Vivian Chen

+1-203-755-1666

Flowhdaster v7.0 {7.0005]
Page 1 0f 1




CBA-3
Worksheet for Curb InletIn Sag

project Description

Worksheel Curb niet - A-3
Type Curb Inlet In Sag
Soive For Length

input Data

Discharge 0.57 ofs
Spread 317 #
Gutter Width 200 #
Gutler Cross Slope 0.083
Road Cross Slope 0.020 fift
Opening Height 0.50 #
Curb Throat Type Horizontal

{ ocal Depression 40 in
Local Depression Width 400 f
Results

Curb Opening Length 700 #
Throat Incline Angie 90.00 degrees

Depth 019 #
Gutter Depression 15 in
Total Depression 55 in
Project Engineer. Vivian Cli
ci\program {:les\haestad\fmw\wm-riverside.s’m2 Hall & Foreman FlowMaster v7.0 [7.00

OEATH05 04:03113 PM & Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA +1-203-755-1668 Page 1 ¢




CBA4
Worksheet for Grate Inlet In Sag

2roject Description

Worksheet Grate inlet - A4

Type Grate inlet In Sag
Solve For Length

nput Data

Discharge 3.85 cfs
Spread 297 #
Gutter Width 200 &
Gutter Cross Slope 0.083 R
Road Cross Slope 0.020 fuft
Grate Width 200 &
|.ocal Depression 40 in
Local Depression Width 4.00 #

Grate Type
Clogging

£.50 mm (P-1-7/87)

00 %

tesulls

Srate Lengih

Jepth

Sutter Depression

Total Depression

Open Grate Area

Active Grate Weir Length

400 fi
g.16 ft
1.5 in
55 in
72
8.00 #

‘ogram fles\haestadfmwiwm-riverside fm2
705 04:03.46 PM & Haestad Methods, Inc.

tall & Foreman

17 Srookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Vivian Chen

FlowMaster v7.0 [7.0005]
Page 10of 1




CBA-5
Worksheet for Grate Inlet In Sag

Project Description

Worksheet Grate tniet - A-B
Type Grate Inlet In Sag
Solve For Length

input Data

Discharge 1.67 cfs
Spread 228 ®
Gutter Width 200 M
Gutter Cross Slope 0.083 fUft
foad Cross Siope 0.020 Rt
Grate Width 200 R
Local Depression 40 in
Locat Depression Width 400 &
Grate Type P50 mm (P-1-7/87)
Clogging ‘ 00 %
Resuilts

Grate Length 2.00 #

Depth 0.05 f

Gutter Depression 1.6 in

Total Depression 55 in

Open Grate Area a6 ft*

Active Grate Weir Length 600 ft

ciprogram filesihae:
neInTING 04:03:53 P

stad\fmw\wm-rivefside.fmz
[ © Haestad Methods, Inc. 37 Brookside Road wiaterbury, CT 06708 UsSA

Mali & Foreman

Project Enginger. vivian ©
FlowMaster v7.0 [7.&

+1-203-755-1666 Page 1




CB A-6
Worksheet for Curb Inlet In Sag

roject Description

vorksheet Curty Inlet - A-B
ype Curb inlet In Sag
solve For Spread

put Data

Yischarge 497 cfs
sutier Width 200 #t
jutter Cross Slope 0.083 fft
woad Cross Siope 0.020 /R
surb Opening Length 21.00 #t
ypening Height 0.50 ft
surb Throat Type Horizontal

ocai Depression 40 in
‘ocat Depression Widih 400 #
esuits

spread 385 #

‘hroat Incline Angle 90.00 degrees
Yepth 037 f

sutter Depression 1.5 in

‘otal Depression 55 in

rografm ﬂles\haestad\fmw\wm~riverside,fm2

17105 04:03:20 PM

Hall & Foreman

@ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 LISA

Project Enginger. Vivian Chen

+1-203-755-1666

Flowhasier v7.0 [7.0005]
Page 1of 1




CB A-7
Worksheet for Curb Inlet In Sag

Project Description

Worksheel Curb Intet -A-7

Type Curb Inlet in 5ag

Solve For Spread

Input Data

Discharge 8.70 cfs

Guiter Width 200 #

Gutter Cross Slope 0.083 /R

Road Cross Siope 0020 i

Curb Opening Length 21.00 #t

Opening Height 0.50 ft

Curb Throat Type Horlzontal

{ pcatl Depression 4.0 in

Local Depression Width 400 #

Results

Spread 1408 R

Throat Incline Angle a;.00 degrees

Depth p41 f

Gutter Depression 15 in

Total Depression 55 in

Project Engineer: Vivian Ci

cprogram ﬁies\haesiad\fmw\wm«fiverside.fmz Hall & Foreman rlowMaster v7.0 [7.00

OBICTIOS 040327 FPM © Haestad Metnods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 Page 1«




cB B-1

Worksheet for Curb Inlet In Sag

Project Description

Wworksheet Curb inlet - B-1
Type Curb Inlet In 8ag
Soive For Length

input Data

Discharge 3.89 cfs
Spread 380 f
Gutter Width 200 8
Gutter Cross Slope 0.083 fift
Road Cross Slope 0.020 fft
Opening Height 0.50 #t
Curb Throat Type Horizontal

lLocal Depression 40 In

1 ocat Depression Width 400 ft
esuits

Curb Opening Length 1331 &

Throat Incline Angle 80.00 degrees
Depth 0232 f

Guiter Degpression 15 in

Total Depression 55 in

ogram filesihaestaddmwiwm-riverside tm2

rine DA 33 PM © Haestad Methods, Inc.

Hali & Foreman
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer Vivian Chen
FiowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1of 1




cBB-3
Worksheet for Curb inletin Sag

Project Description

Worksheet Curb Inlet - B-3
Type Curb iniet in Sag
Solve For Length

input Data

Discharge 372 cls
Spread 390 ft
Gutter Width 2.00 f
Gutter Cross Siope 0.083 Rt
Road Cross Siope 0.020
Opening Height 0.50
Curb Throat Type Horizontal

Locat Depression 40 in
tocal Depression Width 400 &
Results

Curb Opening Length 1242 f
Throat incline Angle 80.00 degrees

Uepth 032 ft
Gutter Depression 1.5 in
Totat Depression 55 in

Project Engineer: Vivian Chet

cprogram ﬁ!es\haestad\fmw\wm-riverside.fm2 Ha!l & Foreman FlowMaster v7.0 [7.0005
e nd 040 PM © Haestad Methods, inc. 47 Brookside Road  Waterhury, CT 08708 USA +1.203-755-1666 Page 1 of -
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DISCUSSION

The project site is a commercial center located in the City of Riverside. The site is bounded by
Moreno Valley Freeway (1-60) on the north, Corporate Center Place on the south, Escondido
Expressway (I-275) on the west, and Day Street on the east.

This report is a preliminary Hydrology Analysis, a detail Hydrology and Hydraulic Analysis will
be submitted at a later time.,

The purpose of this hydrology study is to quantify the 100-year storm runoff produced from the

on-site and off-site in the developed condition.

The project site is divided into two drainage areas “A” and “B".

‘Area ‘A’ contains an approximate area of 100.8 acres and produces a 100-year runoff of 226.3¢fs
at node 59. The existing storm drain is designed for 241.0cfs. Area ‘B’ contains an approximate
area of 51.6 acres and produces a 100-year runoff of 101.2¢f5 at node 111. The existing 30” pipe
is designed for 75cfs. Therefore, a flow-by retention basin is proposed to retain the excess flow
due to the development. The volume of the proposed retention basin is approximately 0.34 ac.ft.

This hydrology study was prepared in accordance with the Riverside County Flood Control and

Water Conservation District (RCFC&WCD) criteria and Hydrology Manual. All pertinent
information is included on the hydrology map contained in this report,
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HYDROLOGY CALCULATIONS



Riverside County Rational Hydroleogy Program

CIVILCADD/CIVILDESIGH Engineering Software, (¢} 1988 - 2001 Version 6.4
Rational Hydroloyy Study Date: 07/26/04 File:canyon.oub

1601-1017T, LA 041-1, CANYON SPRINGS

160-YR STUDY

FROPOSED CONDITION

FILE: CANYON. OM1

Fekxswwdx  Hydrology Study Control Information *rxxrdrsas

fngliish (in-1lb) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Floed Control & Water Conservation District

1978 hydrology manual

Storm event {year} = 100.00 Antecedent Moisture Condition = 2

2 year, ! hour precipitation = 0.500{In.)
100 year, 1 hour precipitation = 1.200{In.)

Storm event year = 100.0C

Calculated rainfall intensity datars

1 hour intensity = 1.200{In/Hr}

Slope of intensity duration curve = 0.5000

B o e N R Cn e TS R S R L L R
Process from Point/Station 1.00C to Point/Station 2,000
kxx* TNTTIAL AREA EVALUARTION ****

Initial area flow distance = 1000.00CG{Ft.)

Top {of initial area) elevation = 1624.C000(FL.)

Bottom {of initial area) elevation = 1596.000{Ft.}

Difference in slevation = 28.000(Ft.)

Slepe = 0.02800 s=s{percent)= 2.80

TC = k(0G.428)*[ (length~3) /{elevation change)}"0.2

Initial area time of concantration = 13.609 min.

Rainfall intensity = 2.520{In/Hr) for a 100.0 year storm

SINGLE FAMILY {1/2 Acre Lot}

runoff Ceefficient = 0,796

Decimal fraction soil group A = 0.000
Decimal fraction scil group B = 0.000
Decimal fractiom soil group € = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2} = 69,09

#

Pervious area fraction = 0.600; Impervious fraction = 0.400
Initial subarea runoff = 17.85%7{CFS)
Tetal initial stream area = 8.300(Ac. §

Pervious area fraction = 0.600

B o o S L R e T T T L e
rrocess from Point/Station 2.000 to Polnt/Station 3.000
¥x¥% DYDPEFLOW TRAVEL TIME {Program estimated size) *¥**

Upstream point/station elevation = 1596.000(Ft,)

Pownstream point/station elevation = 1583.000(Ft.)
pipe length = 370.004{FL.} Manning's N = 0.013

¥o. of pipes = 1 Required pipe fiow = 17.857{CFS)
Nearest computed pipe diameter = 24.060(In.)

Caloulated individuasl pipe flow = 17.857{CF8}



pecimal fraction scil gzoup D = 0.000
BRI index for soil (AMC 2y = 63.00

Pervious area fraction = (.100; Impervious fraction = 0.500

Time of concentration = 15.1¢ min.

Rainfall intensity = 2.388(In/Hr) for a 100.0 year storm
Subarea runcff = 2.738(CF3} for 1.300(Ac.)

Total runcif = 56.27%{CF5) Total area = 28.800{Ac.)

FTSTTTITRITFNUR RIS S SIS SIS R RS SR A RS E S S S S S LS L
process from Point/Station 4.000 to Point/Station 5.000
#%%+ PIPEFLOW TRAVEL TIME (Program estimated size} ***~*

Upstream point/station elevation = 1580,000(Ft.)
Downstream point/station elevation = 1577.200(Ft.)
pipe length = 570.00(Ft.} Manning's ¥ = 0.013
N¥o. of pipes = 1 Required pipe flow = 56.279 (CF8)

Nearest computed pipe diameter = 39.00(In.)
Calculated individual pipe flow = 56.279 (CF8)
Normal flow depth in pipe = 31.03(In.}

Flow top width inside pipe = 31.45(In.}
Critical Depth =  28.73{In.)

pipe flow velocity = T.95{Ft/s)

Travel time through pipe = 1.20 min.

1

Time of concentration (TC) 16.35 min.

B N Al B L ++ + + +
Process from Point/Staticn 5.000 to Point/Station 5.000

*x%% SOBAREA FLOW ADDITION ***¥

COMMERCIAL subarea Lype

runeff Coefficient = 0.881

Decimal fraction soil group A = 0.000
pecimal fraction scil group B = 0.000:
pecimal fraction scil group C = 1.000
Decimal fraction soil group D = 0.000

RI index for soil (AMC 2} = 6%.00

vervious area fraction = 0.100; Impervious fraction = §.5%00

Time of concentration = 16.35 min.

Rainfall intensity = 2.2%9{In/Hr) for a 100.0 year storm
Subarea runoff = 19.451(CFS) for 5.600{Ac.)

Total runoff = T5.729(TFS} Total area = 38.4900{Ac.)

T O LA AR A
Process from Point/Station 5.000 to Point/Station 11.000
***+ PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1577.200(Ft.}
pDownstream point/station elevation = 1558.500(Ft.)
Pipe length = 810.00{Ft.) Manning's N = 0.013
¥o. of pipes = 1 Reguired pipe flow = 75.729{CFS}
Hearest computed pipe diameter = 33.00(in.}
Caleulated individual pipe flow = 75,7129 (CF3)
Normal flow depth in pipe = 25.504{In.)

Flow top width inside pipe = 27.66(In.}

Critical depth could not be calculated.

ripe flow velocity = 15.3%({Ft/s)

Travel time through pipe = 0.88 min.

Time of zoacentration ({(TC} = 17.23 min.

PITATTPRVRTRFTIPAVEE SREAR WPARSE NPRPFRERREN SEUE S RURUIRSE 3 S S0 RS S S S SRR SRR SRS S A S A
process from Point/Station 11.000 to Point/Station 11.609
*xx+ CONFLUBNCE OF MAIN STRERMS F*x#

The following data inside Main Stream is listed:
In HMain Stream number: [
stream flow area = 38.400 (Ao

.}
panaff from this stream = L128i2F3)

(W]



bownstream point/station elevation = 1561.000(Ft.)

pPipe length = 650.00({Ft.) Manning's N = 0.013
¥Na. of pipes = 1 Regulred pipe flow = 26.631(CFS)
Hearest computed pipe diameter = 27.00(In.)
Calculated individual pipe flow = 24,631 {CFS)}
Normal flow depth in pipe = 19.92{In.}

Flow top width inside pipe = 23.75(Ia.)}

Critical Depth = 21.60{In.)

Pipe flow velocity = 8.46{Ft/s)

Travel time through pipe = 1.28 min.

time of concentration {TC) = 11.97 min.

FETETTRR TR wE e S RS S S S S A S S RS S S S S A A A A annd
Process from Point/Station 9.000 to Point/Station 9.000
*+%* SOBAREA FLOW ADRDITIOR ****

COMMERCIAL subarea type

Runoff Coefficient = 0.884

pecimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

pecimal fraction soil group € = 1.000

Decimal fraction soil group o = 0.000

RI index for soll(AMC 2} = 69.00

pervious area fraction = 0.100; Impervious fracticn ~ 0.900
Time of congentration = 11.97 min.

Rainfall intensity = 2.687(In/Hr} for a i00.0 year storm
subarea rupnoff = 9,.022{C¥8) for 3.80C{AC.)

Total runcff = 35.653({CFS} Total area = 14.206(Ac.)

FUNTERTTEEREE e Ee e SR S R R A S S S S S RS S S A S A A
pProcess from Point/Station 9,000 to Point/Station - 16.000
sx%% PIPEFLOW TRAVEL TIME (Program estimated size) **** :

Upstream point/station elevation = 1561.000(Ft.}
Downstream point/station elevation = 1559.000(Ft.)
Pipe length = 440.00(Ft.) Manning's N = {.013
Nc. of pipes = 1 Required pipe flow = 35.653{CFS)
Nearest computed pipe diameter = 33.00¢In.)
Calculated individual pipe flow = 35.653(CF8}
Normai flow depth in pipe = 27.05(In.)

rlow top width inside pipe = 25.38(In.}

Critvical Depth = 23.85¢{In.}

Pipe flow velocity = 6.84(Ft/s)}

Travel time through pipe = 1.07 min.

Time of concentration (TC} = 13.04 min.

UM B WIS S SR S S S S S S S S S SRS SRS S S S aaa
Process from Point/Station 10.000 to Peoint/Station 10.0600
**%+ SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type
Runoff Coefficient = 0.883
pecimal fraction socil group A = 0.060
pecimal fraction scil group B §.000
Decimal fraction soil group C = 1.0060
necimal fraction soil group D = 0.000
1 index for solltaMC 2y = £3.00
pervious area fraction = ©.100; Impervieous fraction = ¢.300
Time of concentratlon = 13.94 min.
rainfall intensity = 2.5%74(In/Er) for a 100.0 year storm
Subarea runpff = 16.533(CF8) for 7.300(AcC.)
Tatal runocff =. 52.246 (CF8) Total area = 21.500{Ac.)

4

PRI SOSTRPIPRPIPSTRIIE S TV A R S SR S R I S B A i s S o
rrocess from Polnt/8tation 10.000 to Foint/Station 11.000
+x%* PrPEFLOW TRAVEL TIME {Program estimated size} ****




x+x% SURAREA FLOW ADDITION ****

COMMERCIAL subarea type

Runcff Coefficient = 0.881

pecimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000

RT index for soil(AMC 2) = 63.00 )

pervious area fraction = 0.100; Impervious fraction = G.300

Time of concentration = 17.25 min.

Rainfall intensity = 2.238{In/Hr) for a 100.0 year stomm
gubarsa runeff = 9,266 (CF5) for 4,700 (Ac.)

Total runoff = 130.570(CFS) Total area = 64 .600(AC.)

++++++++++++++++++++++++4+++++++++++++++++++++++++++++++++++++++&+++++
process From Point/Station 12.000 to Point/Station 13.000
4%+ PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream peint/station elevation = 1558.000{Ft.)

Bownstream point/station elevation = 1557.500{Ft.}

Pipe length = 55.0G{F%.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 130.570(CF8}
- ¥earest computed pipe diameter = 48,00(in.)

calculated individual pipe flow = 130.570(CFS)

Normal flow depth in pipe = 37.50(In-}

Flow top width inside pipe = 39.6%{1In.)

Critical Depth = 40,99 (In.)

pipe flow velogcity = 12.41(Ft/s)}
Travel time through pipe = 0,07 min.
Time of concentration (TC) = 17.33 wmin.

++++++++++++++++++++++++++++++++++++%+%+++++{+++++++++++++++++++¥++++%
Process from Point/Station 13.000 to Point/Station 13.000
#+*% SUBAREA FLOW ADDITICN ek

COMMERCIAL subarea type

Runcff Coefficient = 0.881

Decimal fraction soil group A = 0.000
pecimal fraction soil greup B = 0.000
Decimal fraction soil greup C = 1.000
Decimal fraction soil group D = 0.000

RI index for soil{AMC 2) = 69.00

pervious area fraction = 0.100; Impervious fraction = 0.9%00

Time of concentration = 17.33 min.

Rainfall intensity = 2.233{In/Rr) for a 100.0 year storm
Subarea runcff = £.295(CF5) for 3.2001{Ac. )

Total runoff = 136.B65{CFS) Total area = 67.800{(Ac.}

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
preocess from Point/Station 13.000 to Point/Station 20.009
“xkx PTPEFLOW TRAVEL TIME (Prog:am,estimated sizge} *EEY

Upstream point/station elevation = 1557.500(Ft.}
pownstream point/station elevation = 1555.500(Ft.)
Pipe length = 225.80(FL.) Manning's N = 0.013
Ho. of pipes = 1 Required pipe flow = 136.865{CF3)
Wearest computed pipe diameter = 48.00{In.}
calculated individual pipe flow = 136.865{CFS}
Normal flow depth in pipe =~ 39.844{in.}

Flow top width inside pipe = 36.05{In.}

critical Depth = 41.78{In.)

pipe flow velocity = 12 .28 (Ft/s}

Travel time through plipe = 0.31 min.

rime of concentration {TC) = 17.63 min.

+y%+++&+++++++++++++++++++++%%++++++++++++++++++++%+++++++4@w++++%++4+
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process from Point/Station 17.000 to Point/Station i8.000
***+ PIPEFLOW TRAVEL TIME {Program estimated size) ***¥

Upstream point/station elevation = 1564.300(Ftr.)
Downstream point/station elevation = 1361.800(Ft.)

Pipe length =  355.00(Ft.) Manning's N = 0.013

Ho. of pipes = 1 Required pipe flow = 15.144 (CFS}
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 15.144{CFS)
Normal flow depth in pipe = 16.20{In.)

Fiow top width inside pipe = 22.49(In.)

Critical bepth = 16.82(In.)

Pipe flow velocity = 6.71(Ft/s)}

Travel time through pipe = 0.88 min.

Time of concentratien {TC) = 9.18 min.

B n R e R T R S S R o I S S b S
Process from Point/Station 18.000 to Point/Station 18,090
**%+ SUBARER FLOW RDDITION ***+* ’

COMMERCIAL subarea type
Runecff Coefficient = 0.885
Decimal fraction soil group
Decimal fraction soil group
Decimal fraction soil group = 1,000

Decimal fracticon soil group = 0.000

RI index for scil{AMC 2} = 6%.0C

Pervious area fraction = 0.100; Impervious fraction = 0.200

Time of conceantration = 9.18 min.

Rainfall intensity = 3.069{In/Hx) for a 100.0 year storm
Subarea runoff = 7.552(CF3) for 2.780{AcC.)

Total runoff = 22 . 697 {C¥3} Total arsa = T.950{Ac.}

G.000
¢.000

i

Ham e
i

B T B N R E s S = S NI o S e R e o R L Sl LS
Process from Point/Station 18.000 to Point/Station 19.000
**x+% PYPRFLOW TRAVEL TIME {Program sstimated size) ****

Upstream point/station elevation = 1561.800(Ft.)

pownstream point/station elewvation = 1560.000(Ft.)
Pipe length = 37G.00(Ft.} Manning's N = 0.013
No. of pipes = 1 Reguired pipe flow = 22.8697{CF8)
Nearest computed pipe diameter = 27.00(In.}
Calculated individual pipe flow = 22.697(CFS)
Normal flow depth in pipe = 23.63(In.)

Flow top width inside pipe =  17.86{In.}

Critical bepth = 20.02{In.}

Pipe filow velocity = 6.15(Ft/s)

Travel time through pipe = 1.00 min.

rime of concentration (TC) = 10.18 min.

B o o o N O R a S S LS P
Process from Point/Station 19.000 to Point/Station 19.600
wdkk SUEARRA FLOW ADDITIOR ****

COMMERCTIAL subarea type
runoff Coefficient = 0.885

Decimal fraction soll group A = (.000
PDecimal fraction scil group B = (0.000
Decimal fraction soil group € = 1.800
Pecimal fraction soill group D = G.000

RI index for soil (AMC 2y = E8.00

rervious area fraction = 0,100; Impervious fraction = £.5%00
Time of concentration = 10.18 min.

Rainfall intensity = 2.314{(In/Hr} for &  100.0 year storm
Subarea runcfi = 3.0%3{CF8) for 1.20008c.)

Total runocff = ZRE_TS0{CFS) Tetal area = 8,150 (hc.}




B Lt B R e I L S S S L S S
Process from Point/Station 22.060 to Point/Station 22.000
w4 +% CONFLUENCE OF MINOR STREAMS ****

Rlong Main Stream number: 1 in normal stream number 1

Stream flow aresa = 76.950(Ac.)

Runoff from this stream = 156.505(CFS3)
Time of concentration = 17.89 min.
Rainfall intensity = 2.1968{In/Hx)

FIPIPITTTVIPITIE I A ST RE N UrUr S ST SFRTEE IR SYAISNC W O S SRS S S S S S S8 S ARt s
Process from Poini/Station 21.000 to Point/Station 22.000
+x+x INTITIAL AREA EVALUATION ****

Initial area flow distance = 300.000(Ft.)
Top {of initial area) elevation = 1564.000({Ft.}

Rottom {(of initial area) elevation = 155B.000(Ft.)

pifference in elevation = 6.000{Ft.)

Slope = 0.02000 =(percent)= 2.00

T o= k{0.300)*] {length~3)/{elevation change}}~0.2

Initial area time cf concentration = 6.423 min.

Rainfall intensity = 3.668(In/Hx) for a 100.0 year storm

COMMERCIAL subares type

Runcff Cosfficient = (.887

pecimal fraction soil group A 0.000
Decimal fraction soil group B 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil{AMC 2} = 69.00

i

Pervious area fraction = 0.100; Imperviocus fraction = 0.900
Initial subarea runoff = 1.627 (CF8} :
Total initial stream area = 0.500{Ac.}

Fervious area fraction = 0,100

FUTISTSERTRP I UES WS RIS S SRS SRS S S LS S
Process from Point/Station 22.009 to Point/Station 22.0480
% %% CONFLUENCE OF MINOR STREAMS **%*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 0.500{Ac.)

Runoff from this stream = 1.627(CF8)

Time of concentration = 6.42 min.

Rainfall intensity = 3.668(In/Hr)

Summary of stream data: :

Stream Flow rate TC Rainfall Intensity
Ho. {CFS) (min} {In/HI)
1 156.505 17.89 2.198

2 1.627 6.42 3.668
lLargest stream flow has longer time of concentration
0 = 156,505 + sum of

ob 1a/Ib
1.6271 * G.589 = 0.975

GCp o= 157.480

Total of Z streams te confluences
Flow rates before confluence point:

156.505 1.627
area of streams before confluence:
76.950 0.560
fesults of confluence:
Total flow rats = 157.480(CF8)
Time of Toncentration = 17.8%1 min,
Effective stream arpa after confluence = TT.A50{AC.)

T T O R O T xR Sk e I R I o e S e L
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Manning's N from gutter to grade break = G.0150
Manning's B from grade break to crown = 0.0150
pstimated mean flow rate at midpeint of street = 16.758(CF8}
pepth of flow = 0.516(Ft.), Average velocity = 2.741(Ft/%)
Warning: depth of flow exceeds top of curp
Distance that curb overflow reaches intoc property =
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 1%.474(Ft.}
Flow velocity = 2.74(Ft/s} .
Travel time = 4.56 min. TC = 16.62 min.
rdding arsa flow to street
COMMERCIAL subarea type
Runoff (oefficient = 0.881
pecimal fraction soil group
Decimal fraction scil group
Decimal -fraction soil group 1.000
Decimal fraction seil group b = 0.C00
RI index for soil(AMC 2} = §63.00
pervious area fraction = 0.100; Impervious fracticn = 0.300
Rainfall intensity = 2.280{In/Hr) for a 100.0 year storm
Subarea runcff = 7.835(CFS) for 3.80C1{Ac.)
Total runoff = 13,983 {CFS) Total area = 6.5001{AC.)
gtreet flow at end of street = 13,983 (CF8)
Half street flow at end of street = 13.983(CFS)
pepth of flow = 0.563{Ft.), Average veloclity = 2.807{Ft/s)
Warning: depth of flow exceeds top of curb ] .
pistance that curb overflow reaches into property = 3.141{Ft.)
Flow width (from curb towards Crown}= 21.810(Ft.)

G.81{Ft.)

4

0.000
G.000

#

oOom»
#

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 28,000 to Point/Station 26.000

%%+ PIPEFLOW TRAVEL TIME (Program estimated size) *¥**
Upstream point/station elevation = 1552.000(Ft.)
Downstream point/station elevation = 1557.000(FL.}

pipe length = 2B0.001(Ft.) Manning's N = 0.013
Ho. of pipes = 1 Required pipe flow = 13.983(CFS)

Nearest computed pipe diameter = 24.00¢In.}
calculated individual pipe flow = 13.983(CF5}
Normal flow depth in pipe = = 15.23(In.}

Flow top width inside pipe = 23.11{In.}
Critical Depth = 16.16(In.)

pipe flow velocity = 6.64{Ft/s}

Travel time through pipe = 0.70 min.

Time of concentration {(TC) = 17.33 min.

+++++++*++++++++++++++++++++++++++++++++++++++@++++++4++++++++++++++4+
process from Peint/Station 26.000 to Point/Station 26.000
+x%% SUBARER FLOW ADDITION ****

COMMERCIAL subarea type
runcff Cosfficient = 0.881
pecimal fraction soil group
pecimal fraction soil group
pecimal fraction soil group
pecimal fraction soil group D = 0.000

rY index for soil{AMC 2} = €%.00

pervious area fractiom = 0.100; Impervious fraction = 0.900

Time of concentration = 17.33 min.

Rainfall intensity = 7.233 (in/Hr) for a 100.0 year storm
subarea runcif = 7.476{CFS8} for 3.80C{Ac.)

Total runoff = 21.459%(CFS} Total area = 10.300(Ac.}

#

0.00C
= {1.000
= 1.000

fw B I

+++++++++++++++++++++@+++++++++++++++++++++++++++++++++++++++++++4++++

process from Foint/Station 26.00¢ to Point/Station 27.600
x+++ PIPEFLOW TRAVEL TIME (Program estimated size] *¥**

Upstream point/station elevation = 1557.000(F.}
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H

0.000
0.000

Decimal fraction soil group A
pecimal fractien soil group B
C
b

i

pecimal fraction soil group C 1.009

pecimal fraction soil group = (0.000

RI index for soil(AMC 2y = 69.00

pPervicus arsa Eractionm = 0.100; Impervious fraction = 0.900

Time of concentration = 18.52 min.

Rainfall intensity = 2.160{In/Hr) for a i00.0 year storim
subarea runoff = 5,.%153(CF8) for 2.900{AC.}

rotal runoff = 184,068 (CFS8} Trotal area = 9. 650 (Ac.)

++++++++++++++++++++++++++++++&+++++++++++++++++++++++++++++++++++++44
process from Foint/Station 25.000 to Point/Station 30.000
++*% PpIPEFLOW TRAVEL TIME (Program estimated size) ***+*

Upstream point/station elevation = 1552.5C0(Ft.)
Downstresm point/station elevation = 1540.400(Ft.)
pipe length = 600.00(Ft.) Manning's N = 0.013
Ko. of pipes = 1 Required pipe flow = 184.068{(CFS)
Nearest computed pipe diameter = 48.0CG(In.}
Caiculated individual pipe flow = 184.068 (CFS)
Normal flow depth in pipe = 35.67(In.)

Flow top width inside pipe = 41.94(En.)

critical Depth =  45.43(In.)

pipe flow velocity = 18.38(Fe/s)
rravel time through pipe = 0.%4 min.
Time of concentraticn (TC) = 19.06 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Frocess from point/Station - 30.000 to Point/Station 30.000
»xx% CONFLUENCE OF MINOR STREAMS *¥** ’

along Main Stream pumber: 1 in normal stream number %
stream flow area = 30.650{Ac.)

runoff from this stream = 184.06B{CFS}

Time of conpcentration = 19.06 min.

painfall inteasity = 2.128{In/Bx}

++++++++++++++++++++++++++++++++++++%+++++++++++++++++++++++++*+++++++
Process from pPoint/Station 29.100 to Point/Station 29.200
#%%» TNITIAL ARER EVALUATION ***%

Thitial area flow distance = 570.000{Ft.)

Top (of initial area} eievation = 1590.000{Ft.)

Bottom {of initial area} elevation = 1579.000(Ft.)

pifference in elevaticn = 11.000({Ft.)

Slope = 5.01930 s (percent)s 1.93

TC o= k(U,30ﬂ}*{€1eﬁgth“3}/(elevation change}170.2

Initial area time of concentration = 8.363 min.

Rainfall intensity = 3.214 (In/Hr) for a  100.0 year storm

COMMERCIAL subarea type

Runoff Coefficient = 0.886

pecimal Fraction soil group A = 0.000
pecimal fraction soil group B 0.000
Decimal fraction soil group C = 1.G00
pecimal fraction soil group D = 0.600
BT index for soil{AMC 2] = 69.00

fi

pervious area fraction = 0.1007 Impervious fraction = 0.8Q0
initial subarea runoff = g.25TICES)
Total initial stream area = 2.5001Rc.}

pervious area fraction = 0.100

%++++++++*+++++++++++++++++++++%+++++++%+++++%++++++++++++++++@+++++++
precess from Point/ftation 25,200 to Point/Station 29,400
sw¥% PIPEFLOW TRAVEL TIME {Frogram patimated size) * A&

Dpstream point/station alevation = 1575 . G00{FE .}
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Upstream peoint/station elevation = 1565.700(F%,}

Downstream point/station elevation = 1564,000{Ft.}
Pipe length = 340.00(Ft.}  Manning's N = 0.013
No. of pipes = 1 Required pipe fiow = 16.442 (CFS)
Nearest computed pipe diameter = 24.80(1In.)
Calculated individual pipe flow = 16.442({CFS}
Normal flow depth in pipe = 20.34(In.)

Flow top width inside pipe = 17.25{In,}

Critical Depth = 17.53{In.}

Pipe flow velocity = 5.79{Ft/s)

Travel time through pipe = (.98 min.

Time of concentration (TC) = 10.52 min.

R B At L L R 8 R 00 N A S ST R AU SRR N S AR VAP ST AP
Process from Point/Station 29.600 to Point/Station 29,600
*4 %% SUBAREAR FLOW ADDITION *++* :

COMMERCIAL subarea type

Runeff Coefficient = 0.884

Decimal fraction soil group A = 0.000
Decimal fraction soil group B 0.0060
Decimal fraction soil}l group C = 1.000
Decimal fraction soil group D = (.000
RI index for soll{AMC 2) = §%.00

4

Pervious area fraction = 0,100; Impervious fraction = ©.900

Time of concentration = 10.52 min.

Rainfall intensity = 2.866{In/Hr) for a 100.0 year storm
Subarea runcff = 3.042{CF8} for 1.280{hc)

Total runoff = 1%.484 (CFS} Total area = 7.100(Ac.)

R e i DD R S R A R A RN SR S SR RN A SR Sr e
Process from Point/Station 29.6060 to Point/Station 29,7060
**** PIPEFLOW TRAVEL TIME (Program estimated size} ##+*%

Upstream point/atation elevation = 1564.000{Ft.}
Downstream point/station elevation = 1558.500{Ft.}

Pipe length = 30G.060(FL.) Manning's N = (.013
No. of pipes = 1 Required pipe flow = 19.484 (CFs}
Nearest computed pipe diameter = 21.90(In.)

Calculated individual pipe flow = 12,484 (CF3)
Normal flow depth in pipe = i5.70({In.)

Flow top width inside pipe = 18.24{In.}
Critical Depth = 19.03{In.)

Pipe flow velocity = 19.11{Ft/s)
Travel time through pipe = 0.49% min.
Time of concentration [TC) = 11.01 min.

RS ER R RS e E R Rl R S R R I S U SR AU ATI SR ATV ATSPATRI W IO
Process from Point/Station 29.7060 to Point/Station 29,700
*%k% SUBAREA FLOW ADDITION *+#+%

COMMERCIAL subarea type
Runoff Coefficient = 0.884

Decimal fraction soil group A = (.000
Decimal fraction soil group B = 0.000
Becimal fraction soil group € = 1.200

Decimal fraction soil group D = 0.000

RI index for soil (AMC 2) = 69,00

Pervicus area fraction = 0.100; Impervious fraction = 0.500

Time of concentration = 11.01 min.

Rainfall intensity = 2.801(In/Br} for a 100.90 year storm
Subarea runcff = 4, 705({CF8) for 1.9CG0i{AC.}

Total runoff = Z24.18B3{CFS) Tetal area = 9.00C{Ac.

R i R I I e U S S S S SR U N S PSPPI SRR PP
rocess from Point/Station £2.700 to Point/Ztation 30.800
¥Hxx RIDPEFLOW TRAVEIL TIME (Program estimated =zigze) #¥»«
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COMMERCIAL subarea type

Funoff Coefficient = 0.880

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Pecima) fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
R1 index for soil{AMC 2} = 69,00

|

Pervious area fraction = 0.100; Impervicus fracticn = G.9040

7ime of toncentration = 19.21 win. .

Rainfall intensity = 2.121{In/Hr}) for a 100.0 year storm
Subarea runoff = 1.867({CF8) for 1.000(Ac.)

Total runoff = 204.512 {CF8} Total area = 100.650{Ac.)

FTTTTETTUETERER TS WSV S SR SRS S S S A S S A
Process from Point/Station 30.100 to Point/Station 30.10C
#% %% SUBAREA FLOW RDDITION ****

COMMERCIAL subarea type
runoff Coefficient = O.BED

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
pecimal fraction soil group € = 1.000

pecimal fraction soil group D = 0.000

RI index for soil (AMC 2) = 65.00

Pervious area fraction = 0.100; Impervicus fraction = 0.900

Time of concentraticn = 19.21 min,

fainfall intensity = 2.121(In/Bxr} for a 100.0 year storm
Subarea runoff = 1.307(CFS$} for 0.706¢Ac.)

Total runoff = 205.819({CF5) Total area = 101.350(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
process from Point/Station 30.100 to Point/Station 31.o00¢
+x:+ PIPEFLOW TRAVEL TIME {Program estimated size} ****

Upstrean point/station elevation = 1537.800(Ft.}
Downstream point/station elevation = 1536.000 (Ft.}
Pipe length = 90.00¢FL.) Manning's N = 0.013
Ne. of pipes = 1 Required pipe flow = 205.819(CFS}
Nearest computed pipe diameter = 48 _00{In.)
Calculated individual pipe fiow = 205,.819{CFS)
Normai flow depth in pipe =  3%.%4(In.;

Flow top width inside pipe = 35.89(In.}

Critical depth could not be calculated.

pipe flow velocity = 18.42 {Ft/s})

Travel time through pipe = 0.08 min.

time of concentrationm {TC) = 15.29 min.

ITPIRTETRRTSEERS R R SRS R SR S S S AR S S A G AR S san g
Process from Point/Station 21.000 to Poimt/Station 31.0600
xx%x% SUBAREA FLOW ADDITEION ****

COMMERCIAL subarea type

Runoff Coefficient = (.B80

pecimal fraction soil group A = 0.060

. pecimal fraction soil group B = 0.000

Pecimal fraction socil group C = 1.000

necimal fraction soil group D = 0¢.000

R index for soil (AMC 2) = $9.00

Pervious area fraction = 0,100; Impervious fraction = 0.800
Time of concentration = 19.29 min.

Rainfall intensity = 2.117{In/Bx} for a 100.0 year storm
Subarea runcff = 0.559{CF5} for 0.300(Ac.)

Total runoff = 206.378 (CFS) Total area = 101.650(A2.)

PRI NIMETRE RIS S S e S SRR S S S SE S S S S S S
rocess from Polnt/Station 31.000 te Point/Station 12.060
4%+ PIPEFLOW TRAVEL TIME (Program estimated size) ***7
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*xx% DTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1534.000(Ft.)
Downstream point/station elevation = 15331.60G0(Ft.)
Pipe iength = 120.00{Ft.) Manning's N = 0,013
No. of pipes = 1 Required pipe flow = 210.8B40(CF5)}
Nearest computed pipe diameter = 48.,00(In.)
Calculated individual pipe flow = 210, 8404{CFS8)
Normal flow depth in pipe = 41.25({In.)

Flow top width inside pipe = 33.37{In.}

Critical depth could not be calculated.

pipe flow velocity = 18.36(Ft/s)

Travel time through pipe = 0.11 min.

Time ©f concentration (TC} = 18.49 min.

B o o o o T S S o o o A B e o O s SR R S e
Process from Point/Station 50,000 to Point/Station 5CG.000
*xx% CONFLUENCE OF MAIN STREAMG ¥¥**

t*he following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area = 104.050 (Be.)

Funoff from this stream = 210.840i(CFS)
Time of concentration = 19.49 min.
Rainfall intensity = 2.106(In/Hr)

Program is now starting with Main Stream Ko. 2

B b L T o A e O e S S
Process from Point/Station 34.0809 to Point/Station 35,000
dxdkw ITNTTIAL AREA EVALUATION ***»

Initial area flow distance = BEO. 000 (FL.)

Top {of initial area) elevation = 1364.000{Ft.}
Botteom {of initial area) elevation = 1555 .000(Ft.)
Diffarence in elevation = 3.000{Ft.)

Slope = 0.01023 s{percent})= 1.02

PO o= k{0.300)*[{length~3)/{elevation change}]~0.2
Initial area time of concentration = 11.297 min.
Rainfall intensity = 2.786(Iin/Hr) for a 180.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = (.884

Decimal fraction soil group A 0.0040

Decimal fraction soil group B 0.000

Decimal fraction soil group C = 1,000

Decimal fraction soil group D = 0.000

&

]

Rl index for scil{AMC 2) = €9.00

pPervious area fraction = 0.100; Impervious fraction = 0.%00
Initial subarea runoff = 3.810{CF5)

Total initial stream area = . 1.630(Ac.)

Pervious area fraction = 0.100

Aobbob bbb b A e b bbb bbb bbb b e b b bbb b dob bbb b e bbb ok de b
Process from Point/Station 35,000 to Point/Station 35,100
**+x PIPEFLOW TRAVEL TIME (Program estimated size} ***+*

Upstream point/station elevation = 1555.000{Ft.}
Downstream peint/station elevabion = 1554.500(F%t.)
Pipe length = 35.00({Ft.) Manning's N = 0.013
He. of pipes = 1 Required pipe flow = 3.811(CFP8)
Nearest computed pipe diameter = 15.00{In.}
Calculated individual pipe flow = 3.911{CF5E}
Mormal flow depth in pipe = 10.05(In.)

Flow top width inside pipe = 14.104In.}

Critical Depth = G.60(In.)

Pipe flow welopity = 4. 4T IFE s}

Travel time through pipe = 0,32 min.

Time ¢f concentration {7C) = 11.61 min.



B o T L e i i e
Erocess f{rom Point/Station 40.000 to Peoint/Station 40,009
Frdk CONFLUEBNCE OF MINGR STRERMS ****

Along Main Stream number: 2 in normal stream number 1
Stream flow area = 8.300(ac.)

Runoff from this stream = 20.5314{CFS}

Time of concentration = 14.67 min.

Rainfall intensity = 2.427(In/Hx)

FUFRPRE ST OFRRRTREQERTIRFIPAT S S O A S SEA RO S A TR ST R RS S SRR SR a
Process from Point/Station 37.000 to Point/Station 38.000
#x%x TNITIAL AREA EVALIATION ****

Initial area flow distance = 500.G00({Ft.)

Top {of initial area) elevation = 1558.000(Ft.)

fsottom {of initial area) elevation = 1I552.000(Ft.}

pifference in elevation = 6.000{Ft.}

Slopea = 0.01200 s(percent)= 1.20

TC = k(0.300)*{ (length"3)/(elevation change}]"0.2

Initial area time of concentration = B.727 min.

Rainfall intensity = 3.146(Xn/Hr} for a 160.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0,886

Decimal fraction soil group A = 0.00¢

Decimal fraction soil group B = 0.000

Decimal fraction scil group C = 1.0090

Decimal fractien soil group D = §.000

RI index for scil (AMC 2} = §€9.00

Pervious area fraction = 0,100; Impervious fractiom = 0.800
Initial subarea runoff = 15.604 (CFS}

Total initial stream area = 5.600{Ac.)

pervious area fractiom = 0.100

B o o e o T A
Process from Point/Station 38.000 to Point/Station 39.000
4+ DYPEFLOW TRAVEL TIME (Program estimated size} ****

Upstream point/station elevation = 1532.000(Ft.)
Downstream point/station elevation = 1331.000(Ft.)
pipe length = 230.00(Ft.} Manning's N = 0.013
Na. of pipes = 1 Required pipe flow = 15.604 (CFS)
Nearest computed pipe diameter = 24.00({In.)
Calculated individual pipe flow = 15. 604 (CFS)
Normal flow depth in pipe = 20.86(In.}

Flow top width inside pipe = 16.19{In.)

Critical Depth = 17,.08(In.)

Pipe flow velocity = 5.38(Ft/s)

Travel time through pipe = 0.71 min.

Time of concentration (IC} = .44 min.

B B O LR R PR SN S S E S T RS S
Process from Peoint/Station 3%.000 to Point/Station 39,000
*¥k% STIBAREA FLCW ADDITION ***¥

COMMERCIAL subarea type

Runoff Cosfficient = 0.8EB

pecimal fraction soil group A = 0.000

pecimal fraction soil group B = 9.000

Decimal fraction soil group C = 1.000
o

Decimal fraction soil group G.Go0

BRI index for soll{AMC 2} = 6£%.00
rervious area fractlon = 0.100; Impervicus fraction = 0,300
rTime of copcentration = 9.44 min.

Painfall intensity = 3.925(In/Hr) for a i00.0 year shtorm
aubares runoif = 6, 189{CF8} for 2.300{AcC.}
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PRI SRS e S S b S RS S S S S S S S S
Process from Point/Station " 44,000 te Point/Station 44000
tx*xx CONFLUENCE OF MINOR STREAMS #***

Along Main Stream number: 2 in normal stream number 1
Stream flow area = 16.800(Ac.}

Runoff from this stream = 35.956 {CFS}

Time of concentration = 10.48 min.

Rainfall intensity = Z2.R72{In/Hr)

FEIFSU I AP PITI S S0 S SE STRTRESTRT R S S o B S ST SR S A 6 et il
Process from Point/Station 41.000 to Point/Station 42.000
tkkx TNITIAL AREA EVALUATION ***+

Initial area flow distance = 370.000(Ft.)

Top (of initial area) elevation = 1554.000{Ft.}
Bottom (of initial area) elevation = 1543.600(Ft.)
Difference in elevation = 10.400(Ft.)

Slope = 0.02811 s{percent)= 2.81

TC = k{0.300}*{ (length~3}/ (elevation change)}}"0.2
Initial area time of concentration = £.526 min.
Rainfall intensity = 3.639(In/Hr) for a 100.0 year storm
COMMERCIAL subarea type

rRunoff Coefficient = {.887

pecimal fraction soil group A = 0.000

pecimal fraction soil group B = 0.000

pecimal fraction soil group C = 1.000

pDecimal fraction soil group D = 0.000

RI index for soil{mMC 2) = €5.00

Perviots area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runeff = 3.228(CF3)

Total initial stream area = 1.000(Rc.)

Pervious area fraction = 0.100

FOTTVEr U IPATIFAE TR UTE SIS SHC S BIAP W SUUEN e S S BTN S A SR SR S S AR An L L
Process from Point/Station 42,000 to Point/Station 43.000
*+%+ PIPEFLOW TRAVEL TIME (Program estimated size) **¥*

Upstream point/statien elevation = 1543.600(Ft.)
Downstream point/station elevation = 1542.000(Ft.)

pipe length = 190.00{Ft.} Manning's N = 0,013

Mo. of pipes = 1 Required pipe flow = 3.228(CFS}
Nearest computed pipe diameter = 12.60(In.)
Calculated individual pipe flow = 3,228 (CFS}
Normal flow depth in pipe = 9.70(In.)

Flow top width inside pipe = 9.44(1In.}

Critical Depth = 9.23(In.}

pipe fiow velocity = 4.75(Ft/s)

Pravel time through pipe = 0.67 min.

Time of concentration {(TC) = 7.19 min.

FSIFIFSUFITIITIIE IR U SUOFIE STRTAR S ST TN ISR U T R R ANE RS A M S LS S S S S S SHE S XSS
process from Point/Station 43.900 to Point/Station 44.000
wakx TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1542.000(Ft.)
pownstream point elevation = 1535.000(Ft.)

Channel length thru subarea = &00. 00O (FE.}

Channel base width = 5.000G{Ft.;

Slope or 'Z' of left channel bank = 5.4800

Siope or 'Z' of right channel bank = 5.000

Fetimated mean flow rate at midpoint of channel = 10.008{CFS)
wanning's N7 = §.015 :

Maximum depth of channsl = 1.G004Ft.)

Flow(g) thru subarea = 10.008(CFs)

pepth of flow = 0.425iF8.}, Average velooity = 3.307iFt/s;

25
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Fiow{g} thru subarea = . 52.418(CF5)

Depth of flow = 0.987(Ft.), Average velocity = 5.342(Ft/s}
Channel flow top width = 14.873(Ft.}
Flow Velocity = 5.34{Ft/3)
Travel time = 1.03 min.
Time of concentration = 11.51 min.
Sub~Channel ¥No. 1 Critical depth = 1.085({Ft.)
f ! ' Critical flow toap width = 15.000{Ft.)
! f ! Critical flow velocitys 4.844(Ft/s)
! ' ! Critical flow area = 10.820{8q.Ft}

Adding area flow to channel
COMMERCIAL subarea type
Runcff Coefficient = 0.884

Decimal fraction scil group A = §.000
pecimal fraction seil group B = 0.00C
Pecimal fraction scil group € = 1.000

becimal fraction soil group D = 0.000
RI index for soil{BMC 2} = §2.00
Pervious area fraction = (.100; Impervious fraction = 0.30C

Rainfall intensity = 2.740(In/Hr) for a 100.0 year storm
Subarea runoff = 5.571{C¥8} for- 2.300{Ac.)
Total runoff = 55.385(CFs) Total area = 24.300(Ac.)

o i e o o o ALkttt 2 8 S I T B 8 Bt ah SRR A T b S R R O 0 I I S I
Process from Point/Station 45,000 to Point/Station 50.000
**%% PIPEFLOW TRAVEL TIME (Program estimated size) *%**

Upstream point/station elevation = 1537.300(Ft.)
Downstream point/station elevation = 1531.600{Ft.}
Pipe length =  660.00(Ft.). Manning's N = 0.013

No. of pipes = 1 Reguired pipe flow = 55,385 (CFS)
Nearest computed pipe diameter = 36.00(In.)
Calculated individual pipe flow = 55.385(CFs)
Normal flow depth in pipe = 26.534{In.}

Flow top width inside pipe = 31.70(In.}

Critical Depth =  28.97(In.)

Pipe flow velocity = 9.91(Ft/3s)

Travel time through pipe = 1.11 min.

Time of concentration (TC) = 12.61 min.

B o R R T S T N o T A o e R T
Process from Point/Station 50.000 to Point/Station 540, 000
**x* SUBAREA FLOW ADDITION #**x

COMMERCIAL subarea type
Ranoff Coefficient = 0.883

Decimal fraction soll group A = 0,000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000

Lecimal fraction soil group D = G.000

RI index for soil(AMC 2} = §£9.00

Pervious area fraction = 0.100; Impervious fraction = 0.900

Time of concentration = i2.61 min.

Rainfall intensity = 2.81H{In/Hr}) for a 100.0 year storm
Subarea runctf - 9,246 (CFS) for 4.000(Ac.}

Total runcff = 64 63L{CFSY Total area = 28.300¢hc.)

B e R B I o R o e 10 T X S T YA S N S SIS R SN
Process from Point/Station 50.000 to Point/Station 50.0840
*F4d CONFLUENCE OF MAIN STRERAMS *%+%

The following data inside Main Stream is listed:
In Main Stream number: 2

Ztream flow area » ZB.300(2c.}

funcff from this stream = 4. B31{CFH)

Time of concentration = 12.61 min.



Difference in elevaktion = 10.000({Ft.)

Slope = 0.01471 si{perceni)= 1.47

TC = k(G.300}*[(length”~3)/{elevation change}}"0.2

initial area time of concentration = 4.476 min.

Rainfall intensity = 3.020{In/Hr} for a 100.0 year storm

COMMERCIAL subarea type
Runoff Coefficient = 0.885

Decimal fraction soil group A = (.000

Decimal fraction soil gxoup B = 0.000

Decimal fraction scil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soll{RMC 2} = 65.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 15.234 (CFS)

Total initial stream area = 5.700 {Ac.)

Pervious area fraction = 0.100

#nd of compubations, total study arsa = 140.35 {AcC.)}

The feollowing figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction{Ap) = 0.198
Area averaged RI index number = 69.0



Worksheet
Worksheet for Circular Channel

Project Description

Worksheet Circutar Channgl - 1

Flow Element Circutar Channel

Method Manning's Formula

Solve For Discharge

Input Data

Mannings Coefficient 0.013

Siope 0.020100 st

Depth 200 ft

Diameter 24 in

Resuits - - 9 .

Dischargs S vov @ R 24 pipe \ocated after NovE 22

Fiow Area .

Wetted Perimeter 6.28 ft

Top Width 5.06e-8 ft

Critical Depth 189 #

Percent Full 1000 %

Critical Siope ¢.017384 fuh

Velocity 1621 ftis

Velocity Head 162 #

Specific Energy 362 #

Froude Number 2.48e4

Maximum Discharge 34.50 cfs

Discharge Full 32.07 cfs

Slope Full 0.020100 ftR

Flow Type Subcritical

Project Engineer: Hunsaker & Associates lrvine, Inc

cihaestadVimw\canyon springs.fm2 Hunsaker & Associates Ing Flowltaster v§ 1 [5140]

Q7/26/04 1005336 AM & Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 7551866 Fage 1 of 1



WATER QUALITY TREATMENT
CALCULATIONS



APPENDIX A VOLUME & FLOW RATE CALCULATIONS

A1 METHOD FOR - CALCULATING STANDARD URBAN STORMWATER
' MITIGATION PLAN FLOW RATES AND VOLUMES BASED ON 0.754NCHES QF
RAINFALL: WORKSHEET ' ‘

PROJECT NAME

CANMON SPRINES

Developed by I Nasserd, 1. Pereia, T, Piaskcy, & A, Walden
A-l



APPENDIX A VOLUME & FLOW RATE CALCULATIONS

NOMENCLATURE
Ay =  Impervious Area (acres)
Ap = Pervious Area (acres)
Ay =  Contributing Undeveloped Upstream Area (acres) |
Az = Total Area of Development and Contributing Undeveloped Upstream Area (acres)
Ch = Developed Runoff Coefficient :
Ly = Undeveloped Runoff Coefficient
Ix = Rainfall Intensity (inches / hour)
Qs = Peak Mitigation Flow Rate (cf3)
Te .= Time of Concentration (minutes, must be between 5-30 min.)
Ve . = Mitigation Volume (ft%) ‘
EQUATIONS
At = ArtAptAy
Ay = - (Aqu * % of Development which is Irupervious)
Ar = (Apw * % of Development which is Pervious)
Ay = (Aruu * % of Contributing Undeveloped Upstream Area***)
G = (09%*mp. )+[(1.0-Tmp.)*Cy] If Cp < Cy., use Cp=Cy
Qs = Cp*Ix* A * (1 hour /3,600 seconds) * (1 £t/ 12 inches) * (43,560 £2/ 1 acre)
= Cp "I Aqow % (1.008333 f-hour / acresinches-seconds) .
Te - 107507 % ( ¢, * I:;: }4-519 Leng;th 0455 * Glope 0133
V= (0.75inches) * [(Ar)(0.9 ) + (Ap + Ag)(Cy )] * (1 ft/12 inches) * (43,560 £2/ 1 acre)

(272258 /acre ) * [ (A }(0.9) + (Ap + Ag ) Cy) ]

*** Contributing Undeveloped Upstream Area is an area where stormwater runoff from an
undeveloped upstream area will flow directly or indirectly to the Post-Censtruction Best
Management Practices (BMPs) proposed for the development. This additional flow must be
incduded in the flow rate and velume calculations to appropriately size the BMPs, :

Developed by I Nasser, . Pereira, T. Piasky, & A. Walden
A-2
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Equotion:

Los Angeles County

Cp = (0.9 = IMP) + (1.0 — IMP)} C,

Department of Public Works

W;} _ Cy = Developed runoff coefficient. IR INOFF COEFFICIENT CURVE
ere: iIMP = Proportion impervious.
C, = Undeveloped runoff coefficient. SOIL TYPE NO. 00Z
December 1928(

Hydrology / Sedimentation Appendix

D273



APPENDIX A VOLUME & FLOW RATE CALCULATIONS

DETERMINING THE PEAX MITIGATED FLOW RATE (Qny:

Inorderto determine the peak mitigated flow rate (Q g from thenew development, use the Los Angeles
County Department of Public Works Hydrology Marmal. Use the Modified Rational Method for
calculating thepeak mitigation Qm, for compliance with the Standard Urban Stormwater Mitigation Plan
(SUSMP). Use attached Table 1 for all maximum intensity (z) values used.

By trial and error, determine the time of concentration (T¢), as shown below:

CALCULATION STEPS:

1. Assume an initial T, value between 5 and 30 mimutes.

+

Te 5 minutes

2. Using Table I, lookup the assumed T ¢ value and select the correspondmg Iy intensity in mches/hour.

3.- Determinethe valneforthe Undevelopedmmﬁ' Coefficient, C U, usmgthe rupoffcoefficient curve
corresponding to the predominant soil type.

Co J.55

4. Calculate the Developed Runoff Coefficient, Cp = (0.9 * Imp. )+ [ ( 1.0~ Imp. ) * Cg ]
(29x 23)+ (—0.9)(o.5%)

Co 0. 865"
5. Calculate the value for Cp * Iy
Co*ly _p.387

6. Calculate the time of concentration, Te = 10%7* ( Cp* Iz ) *7% * Length *** * Slope

Calculated T mimites .

7. Calculatethe difference between the initially assumed T, and the calculated T, if the differenceis
greaterthan 0.5 mimutes. Use thecaleulated T . as the assumed inftial Te inthe second iteration. Ifthe
T, value is within 0.5 mimates, round the acceptable T, value to the nearest mumute.

Developed by I Nassed, L. Pereira, T. Piasky, & A Waiden
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APPENDIX A VOLUME & FLOW RATE CALCULATIONS

TABLE 1

.R\TIENSII'Y - DURATION DATA FOR 0.75-INCHES OF RAINFALL
' FOR ALL RAINFALL ZONES

Duration, T, (uai) Rainfall Intensity, Iy (in/hr)
5 0.447
& 0.411
7 0382
8 0.359
9 6339'
10 0373 .
11 0309
12 0297
13 0.2%6
14 0276
T 15 0267
16 0.259
17 0252
13 0245
19 0.239
20 0.233
21 0228
'_'zz 027
) 0218
24 0214
25 0210
26 0.206
7 0.203
28 0.199
29 0.156
30 0199 °

Developed by I Nassed, I. Pereira, T, Piasky, & A, Walden
- A5




APPENDIX A VOLUME & FLOW RATE CALCULATIONS

PROVIDE PROPOSED PROJECT CHARACTERISTICS

- Myde. 30

Ao 90 (5 Acres ——
- Typecof .].Z}évelopment COMMERCIAL - .

Prec.IominzIe Sc}ﬂ Type #. | . v

% of Project Impervious 30

% of Project Pﬁm .' 10

% of Project Contributing

Undeveloped Area 1

Ay | ¢1.565  Aces

Ay ' _ . 9.065 Acres

Ay 1) Acres

. Peveloped by L Nasseri, J. Pereira, T. Piasky, & A. Walden
A-3




APPENDIX A VOLUME & FLOW RATE CALCULATIONS

'TABLE FOR ITERATIONS:

o Iteration | Initial | Iy Cy Cp Co*ly Calculated | Difference
=  No. Te | (Gomr) | (nhr) | Te(min) | (min)
(min) |

-

3

4 4

5

6

7

B

9

10

Acceptable T¢ value 5 mimies

8.. Calculate the Peak Mitigation Flow Rate,
Qe = Cp * Ix * Aqy * (1.008333 ft’-hour / acre-inches-seconds)
(0-397)(90.05) (1.000333 )

Qo 35.23F cfs

Developed by L Nasser, J. Persira, T. Piasky, & A. Walden
- A-5




APPENDIX A : VGLEME & FLOW RATE CALCULAT?ONS

DETERMINING THE VOLUME (Vy)

In order to determine the volume (Vyy) of stormwater nnoff to be mitigated from the new development,
use the following equation:

V' = (2722585 acre)* [(A)(0.9)+(Ap+ Ay ) Co) ]
(z?zz_.g’)Kgl 585% 0.8 Y+ (9.065 x 0.5"5‘)] / 43570

= 49 a.c,.'ff'

Developed by L Nasseri, J. Pereira, T. Pasky, & A. Walden
A7




APPENDIX A VGLL?ME & FLOW RATE CALCULATIONS

- PROVIDE PRGPOSED PROJECT CHARACTERISTICS

Aol 1.0 Acres | _Z“"____;:’;ﬂ_%_ﬁ_ﬁ‘
Type of Déveiopment COPMERLIAL. .
Preéomim Soil Type #. _0rZ
% aof Project Impérvions 40
% of Project Paﬁcm Lo
% of Project Contributing
Undeveloped Area o
Ay | | 0.9 Acres
A ‘ A 0- Acres
Ay ” Acres

Developed by L Nessed, J. Pereira, T. Piasky, & A, Walden
A-3



APPENDIX A VOLUNME & FLOW RATE CALCULATEGMS

'TABLE FOR ITERATIONS:

Tteration | Initial | Iy Cy Gy Cprlg Calculated | Differencs |
No. Te | (in/hr) (in/hr) Tc(min) | (min)
(min)
—
.20
3
l 4
5
6
7
8
-9
10
Acceptable T value 5 mimutes

8.. Calcnlate the Peak Mitigation Flow Rate,
Qeng=Cp * Iy * Aqom * (1.008333 ft’-hour / acre-inches-seconds)
(2.387)(r.0) (1.o09333)
Qe 020 cf

Developed by I Nasser, 1. Pereira, T Piasky, £ A Waidem
A-S



APPENDIX A . | _VOLUME & FLOW RATE CALCULATIONS

DETERMINING THE VOLUME (V9

In order to determine the volume (V) of stormwater runoff to be mitigated from the new develops
use the following equation:

Vi = (2722566 /acre) * [(A)(0.9)+ (As+ Ap)(Co) ]
= (2.,722.,5‘)[(;}.9)(0.9)+ (0-1)(0.55‘)] 43580

= Joc4 u,,fé' |

Developed by L Nasseri, I Pereira, T, Piasky, & A. Walden
A7




APPENDIX A VQLUME & FLOW RATE CALCULATiQMS

- PROVIDE PROPOSED PRO.}ECT CEARAC’I’ERIS’I’ICS

Ao [6.0  Acres it
Type of Ijévciopment Cormmpleis]

Preigéminate Soil Type #A | . L Pv7

% of Project Impervious Jo

% of Project Perz;ious .4 1o

% of Project Contributing

Undeveloped Area. 9

Ay | ‘ 1512 Acres

A - .64  Acres

Ay ¢ Acres

. Developed by [ Nasserd, J. Perera, T. Piasky, & A. Walden
A-3




APPENDIX A VOLUME & FLOW RATE CALCULATIONS

'TABLE FOR ITERATIONS:

Iteration | Initial | I Cy Cp Co*I Calculated | Differencs
No. Te |(@a/hr)| - (in/hr) Tc (miny | (min)
(min) |- .
1
-2 ’
3
14
5
6
7
8
9
10
Acceptable T value 5 . minutes

8.. Calculate the Peak Mitigation Flow Rate,
Qumq= Cp * Ix * Aqp * (1.008333 ft’-hour / acre-inches-seconds)

(0.387)C16.8) C 1008553 )
QeM £ £  ofs

Developed by L Masser, J. Pereira, T. Plasky, & A. Walden
. A-S




APPENDIX A VOLUME & FLOW RATE CALCULATIONS

DETERMINING THE VOLUME (Vad)

In order to determine the volume (Vi) of stormwater ranofF to be mitigated from the new developmen
use the following equation: ‘

Vi = (272258 acre) *[(Ar)(09)+ (Ap+ Ay ) Co)]
- (z_nz.s-)g:;-,;z_)(a,a) +(162)Co.55)] /4357,
= 09| .u,,ff-'

Developed by 1 Nasseri, J. Pereira, T. Plasky, & A, Walden
AT






